DESCRI PTI ON TI TLE OF I NVENTI ON: | C CARD SYSTEM AND DATA COLLECTI NG
METHOD TECHNI CAL FI ELD [ 0001] The present invention relates to
an | C card systemand, nore particularly, to an IC card systemthat
col l ects behavior attributes of a user. BACKGROUND ART [ 0002]
According to the progress of the information comuni cation technique,
a collecting nethod for evaluation information obtained by eval uating
purchase states of commodities a&% %? and a marketing net hod
usi ng the eval uation information have been respectively changi ng.
Further, according to the progress of the information comunication
techni que, a nore advanced anal ysis of the collected eval uation
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TECHNICAL FIELD
[0001]

The present invention relates to an IC‘card.system and,
more particularly, to an IC card system that collects behavior

attributes of a user.

BACKGROUND ART
[0002]

According to the ©progress of the information
communication technique, a collecting method for evaluation
information obtained by evaluating purchase states of
commodities and services and a marketing method using the
evaluation information have been respectively changing.
Further, according to the progress of the information
communication technigue, a more advanced analysis of the
collected evaluation information and provision of services and
guidance for customers (users) based on the analysis have been
performed.

[0003]
In recent years, a person providing users with services

can provide the services and the like after specifying the users



In recent years, a person providing users with services can provide
the services and the |ike after specifying the users by using cards
w th barcodes, nmagnetic cards, or |IC cards (including cellular phones
having a function equivalent to the |IC cards) having I D nunbers
recorded therein. In particular, nenories included in the IC cards
can record attribute (behavior attribute) information and the |ike

concerni . _behay] ..t h rs.. Therefare, the.person._providjng
t he servi eéﬂﬁﬁp t€%£$%kgggén%ﬁgggféfﬁsﬁg'%51 %nﬁ%ﬁ%se gfaggsq%¥
plurality .of _.shaps of .each_of the users by using the |IC cards. [0Q04]
Ther of or i7SAVEREY Fe iBaeaRrar ndr iy A e Fbigpoedy £ The
concernin%hhom/t?e | C. cards Qg&grd i nformat.ion concerni ng the users
or what Kimd&*gf)i M ornatiDAvARE st 5FearapfobBFrein.  Ipdag thigar,
met hod, there is proposed a nethod in which a center server manages
poi nts gM&Mo&d S +BFLFESE usRer $hEsetC fHTEkafple, TPaPERt ALHEARNT e
1). In the first method, since the center server nmnages the points,

i rr espect(ib@hasfiathatiriduse)ainépsmptigpachtytha hike Cameknengd dahye
amount of attribute information and history information concerning

t he behawedravifora afs éheas cascunifhared one  t Héec etrsons @mperid g0 abie
However, a termnal or the |ike providing services refers to the

i nf or mat iservacewmahdt edei hikdeoenmterssepsees Thdrefinceasanton:ds ne
network systemis necessary between the termnal and the center

server. hnpparalttlasf shiopr dhera-labé tie haege bunbeimetheser $a0fds .
services and a systemrequired to respond quickly uses the first
nmet hod, g ohiogh- per f or mance network systemis necessary.

Therefore, several methods explained below have been
proposed concerning how the IC cards record information
concerning the users or what kinds of information are stored.
[0005]

As a first method, there is proposed a method in which
a center server manages points granted to railroad users (see,
for example, Patent Literature 1). In the first method, since
the center server manages the points, irrespective of the size
of a memory capacity in an IC card, a large amount of attribute
information and history information concerning the behavior
of a user are accumulated in the center server.

[0006]

However, a terminal or the like providing services refers
to the information accumulated in the center server.
Therefore, an on-line network system is necessary between the

terminal and the center server. In particular, when there are



[ 0007] As a second nethod, there is proposed a nmethod in which
an I C card records attribute information and history information
concerning the behavior of a user. The IC card according to the
second net hod records, for exanple, denographic attributes such as
the age of the user and the sex of the user and paraneters indicating
interests or tastes of the user, consunpti on tendencies of the user,
or the Iik see Se o %ent Literature Pat ent

Literature ge[BBE@Fr er rYﬁce?C?cardEa%cé?%rrﬁﬂ%%f%Qtto
second net hod records histor f ormti.on ncerning.the behavior of
Uhe user TETRPSS G {F ohadeeh ﬁ e ECRET (8o Mo hiRTEce
Patent Literature 4 When the history information concerning the
behavi or HeEWCFKHEF Sh thd'9EC Y - a servi ce provi der can
calculate, on _the basis of the history information recorded in the IC
card, a r& ®¥7dased on, for exanpl e, a frequency of use by the user
accordrng to a method such as an RFM (Recency, Frequency, Monetary)
anal ysis. The 2ér@i %@W@W%@?O@aﬁfmmrléepéIO@@S@dce pethedi ¥y vy athe
cal cul ated rank. The 1 C card can also record points granted during
pur chaseapy d$i ngatide secordsneelicd ibyt@00dnformatiddowenst , hsisicey
thereis alimt in a nmenory capacity in the IC card, the IC card
cannot r endoamaEnyrkicuos:eofn g ttdrey hatfaorinmt | @h.a Thesef orfhe tiereads
proposed a nmethod of recording only a frequency (a counter value) for
each cat egeoydifhgrehavi ahesucleandumeiasel (seeordy, exawl exaailent
Literature 5). [0010] As a third nethod, there is proposed a

met hod | dewdigdlapdld Ereandutecosdshadd iUk gel A AiHEALISRRY §ARCENS Ik
t he behavi or of a user that changes as tine el apses. [0011]
of the user and parameters indicating interests or tastes of
the user, consumption tendencies of the user, or the like (see,
for example, Patent Literature 2 and Patent Literature 3).
[0008]

Further, the IC card according to the second method
records history information concerning the behavior of the user
such as a purchase history of the user (see, for example, Patent
Literature 4). When the history information concerning the
behavior is recorded in the IC card, a service provider can
calculate, on the basis of the history information recorded
in the IC card, a rank based on, for example, a frequency of
use by the user according to a method such as an RFM (Recency,
Frequency, Monetary) analysis. The service provider can
provide a service according to the calculated rank. The IC

card can also record points granted during purchase by using

the second method.



The nethod of granting points for, for exanple, purchase of
commodities is effective as a marketing nmethod for inproving royalty
of users. Therefore, in order to nore continuously guiding users to a
shop, there is proposed the third nethod for changing a point return
rate or a service |level according to an increase or a decrease in a
purchase frequency of a user (see, for exanple, Patent Literature 6).
Thi s neta%& 3 a nethod of calculating a score added with a purchase
frequenc & rding to attribute information concerning the behavior
of a user up to the |ast tlne purchase .informati on of the user of
this time, andHWEVGke SiRGatErRpI &5 rddfidnd® POPFRIPEY &FRPFT bW dithg
a serV|ce according to the cal cul ated score. [0012] On the

ot her hardie 4§ §28¥st ERFofCafeTe EARECFDSECH éﬂ%/n?éd@é&%ﬁ @t priefany
t here are an 1C card and an el ectronic ticket (an ICticket) used in
a transpénfaimat iyt emTherafsaram i ihakiechi s hasonadr @s aeehadedf
(hereinafter described as IC card system is a systemin which a user
t ouches a®daC darylondyderf nfauEmaut(enaviet ¢t cleetuehéokesa vhtdr tagory
| C-card type electronic ticket when entering and exiting stations,
wher eby fcefr ebebbeuubat | suclandschaugchgsar e( sad omebirc aékympee f orieectentA
| ar ge nunber of electronic tickets have functions of el ectronic noney
and an | Dicarhtantk a)e. used for settlenment at the tinme of commodity
purchase in a shop and as an admi ssion card or the |ike (see, for
exanpl e, [Nen-oBatent Literature 1). Ctation List Patent [0013]
Literature

As a third method, there is proposed a method in which
an IC card records attribute information concerning the
behavior of a user that changes as time elapses.

[0011]

The method of granting points for, for example, purchase
of commodities is effective as a marketing method for improving
royalty of users. Therefore, in order to more continuously
guiding users to a shop, there is proposed the third method
for changing a point return rate or a service level according
to an increase or a decrease in a purchase frequency of a user
(see, for example, Patent Literature 6). This method is a
method of calculating a score added with a purchase frequency
according to attribute information concerning the behavior of
a user up to the last time, purchase information of the user
of this time, and the like and a simple recurrence formula and
providing a service according to the calculated score.

[0012]



Patent Literature 1: JP -A-2010-165307 Patent Literature 2: JP
-A-2002-279368

On the other hand, as a system of an IC card most widely
spread at present, there are an IC card and an electronic ticket
(an IC ticket) used in a transportation system. A system in
which these IC cards are used (hereinafter described as IC card
system) is a system in which a user touches an IC card reader
of an automatic ticket checker with an IC-card type electronic
ticket when entering and exiting stations, whereby fare
calculation and charging are automatically performed. A large
number of electronic tickets have functions of electronic money
and an ID card and are used for settlement at the time of
commodity purchase in a shop and as an admission card or the

like (see, for example, Non-Patent Literature 1).
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[0013]

Patent Literature 1: JP-A-2010-165307
Patent Literature 2: JP-A-2002-279368
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[0014]

Non-Patent Literature 1: Y. Shirakawa, “JR East Contract-less



Patent Literature 3: JP -A-2002-163727 Patent Literature 4: JP
-A-11-312273 Pat ent

IC Card Automatic Fare Collection System “Suica”, “IEICE TRANS.

INF. & SYST., VOL. E86-D, NO. 10 OCTOBER 2003.

SUMMARY OF INVENTION
Technical Problem
[0015]

As one of characteristics of the IC card used in the
transportation system, every time the user uses the IC card,
a record of movement of the user, i.e., information concerning
an activity area of the user and an activity time period of
the user and information concerning purchase by the user are
recorded in the IC card as history information. A person
providing services can provide services for users according
to a place and time by utilizing these kinds of history
information recorded in the IC card.

[0016]

However, several ten million IC cards used in the
transportation system have already been spread and
transportation facilities and shops where the IC cards can be
used are present in a wide area. Therefore, when the person
providing services provides services for the users anew, the
system in which the existing IC cards are used needs to be
substantially changed. According to the change of the systen,

- a large amount of costs are necessary.

[0017]



Literature 5;: JP -A-2006-107526 Patent Literature 6: JP
-A-2003-132431 Non-Patent Literature

On the other hand, as described in Non-Patent Literature
1, in the IC card system, processing time during contact of
the ticket checker and the IC card is limited to 0.2 second
or less and history information of the user needs to be
aggregated at every fixed time. Therefore, a method in which
the IC card records a behavior history of the user is desirable.
[0018]

Further, the activity area of the user and the activity
time period of the user change according to a transfer in work,
house-moving, or a season. Therefore, the history information
concerning the behavior of the user and the attribute
information generated on the basis of the attribute information
need to be updated every time the IC card is used.

[0019]

Therefore, it is an object of the present invention to
provide a system that provides a service based on attribute
information concerning the behavior of each user without
changing an existing large system. It is also an object of
the present invention to provide a system that dynamically
changes the attribute information concerning the behavior
according to use by the user.

[0020]

Further, it is an object of the present invention to

realize, in a limited range of a memory and caiculation

resources of an IC card, in a sufficiently short time, an



[0014] Non-Patent Literature 1: Y. Shirakawa, "JR East Contract-I|ess

|C Card Automatic Fare Coll ection System "Suica" , "IElICE TRANS
INF. & SYST., VOL. E86-D, NO 10 OCTOBER 2003. SUMMARY OF | NVENTI ON
Techni cal Probl em [ 0016] As one of characteristics of the IC

card used in the transportation system every tinme the user uses the
| C card, a record of novenent of the user, i.e., information

e
concer ni ng an Aactivity area of. the user tIVIt t.i r
of the user? |ﬁ¥b?¥‘ %%u%%%%%fﬁ?ﬁﬁﬁﬁﬁFgﬁgge %§eﬁ?§%§tlon
recor ded the |Ccard a hlstor |nfornat|on erson rovi di ng
services Ia 4§§%§2§¥??¥w r%h%C%%?Hlﬂﬁe otﬁengcﬁaﬁﬂd tinme

by utilizing these ki nds of history information recorded in the IC
card. [0016]

Solution to Problem
[0021]

According to a representative form of the present
invention, there is provided an IC card system including: an
IC card; and a plurality of terminals that communicate with
the IC card. The plurality of terminals include at least one
first terminal of the terminals in which a first identifier
is set and at least one second terminal of the terminals in
which a second identifier is set. When communicating with the
IC card, the first terminal transmits the first identifier and
a date and time when the first terminal and the IC card
communicate with each other to the IC card. The IC card
calculates, on the basis of the information transmitted from
the first terminal, a first score value indicating a frequency
of the communication between the first terminal and the IC card
and retains first attribute data including the first score
value and the first identifier. When communicating with the
IC card, the second terminal transmits the second identifier
and a date and time when the second terminal and the IC card
communicate with each other to the IC card. The IC cardupdates
the first score value on the basis of the date and time when

the first terminal and the IC card communicate with each other



However, several ten million IC cards used in the transportation
system have al ready been spread and transportation facilities and
shops where the I C cards can be used are present in a w de area.
Therefore, when the person providing services provides services for
the users anew, the systemin which the existing IC cards are used
needs to be substantially changed. According to the change of the
system a_l e ampunt of .costs are necessary. [0017] th
St her hanle KBS (REeT I NS R PatRR (G T HATETEL AR e K
system processing tine during contact of the ticket checker and the
TC card PEMRCEES 86 52 06 0RAIOF . | E30CHAT APt BryCEATOR DA | O O
the user needs to be aggregated at every fixed tinme. Therefore, a
met hod i ADWFER HRE |ETa rierdr isom BRRaFrEPIAI SE6FY NG/t IFe SRSEING s
desirable. [00181 =~ =~ Further, the activity area of the user and
t he acti WiCOyFet Yakupanidd@adiinche firesiucsirangt taccerdnwgl cat don mtafasn
in work, house-noving, or a season. Therefore, the history

i nf or mat ite eorced riewpirsed bafddioiCofarde Jeveraged sheond Etitutaite
information generated on the basis of the attribute information need
to be updatedirveingitgrmed hecb@doarakd valsednd @& econd identifier,
Therefore, it is an object of the present invention to provide a
syst em t waienpaovo el rawngesw iofet haseir on sattirriidatiee darfoanattlof second
concerni ng the behavior of each user w thout changing an existing

| ar ge systemibhitd sladlssexarcaly ecprelddthrerirrse Munbaentddapdr@®s the
provide a systemthat dynam cally changes the attribute information

concer ni pgdahte Dedayt FeALOEILBGAD thse- DYt e 88 ecdi020 re value,
Further, 1t is an object of the present invention to realize, in a

limted paggeBknacieMEYoARdscBkeul gt 18N kepouLeess of A& & dnd N
a sufficiently short tine, an

comparison, retains the second attribute data.

ADVANTAGEOUS EFFECT OF INVENTION
[0022]

According to an embodiment of the present invention, it
is possible to provide each user with a service based on
attribute information concerning the behavior of the user

without changing a large system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

[Fig. 1] Fig. 1 is a block diagram showing a physical
configuration of an IC card system, a charging management
system, and a behavior attribute tabulation system in a first

embodiment of the present invention.



acqui sition and accumul ati on method for attribute information of a
user updated every tinme the user uses the IC card. Solution to
Probl em [ 0021] According to a representative formof the
present invention, there is provided an I C card system i ncl udi ng: an
IC card; and a plurality of termnals that cormmunicate with the IC
card. The plurality of termnals include at |east one first term nal
of the tg&ninalﬁ%ﬂn which_ a first identifier is se% and at | east one
second t effi%mal?%of The-t &fnihal & SFWGET LRetbndlPYensi Mracsssing |
When communicating with the IC card, the first termnal transmts the
first | dORETIEERRY A TRACAMT Gt SRSt RBAFRR SiC CE4M WRPNahd I
| C card comunicate with each other to the IC card. The |IC card
cal cul at €3LE3% thé Ueksits It a He ithreorfatstormasHigiAnt ef fifwmatesent
first termnal, a first score value indicating a frequency of the
comuni cathivemthéetween the first ternmnal and the | C card and retains
first attribute data including the first score value and the first
identifidFidgwherBlcoRmuni €& iy wi tleauendeC cdaad; thewsegomddoerd ingd
transmts the second identifier and a date and time when the second
t er m nal panddrmed Bycahd womamivedite miekrieachndtites tochbd Wit artt:
The 1 C card updates the first score value on the basis of the date
and ti meuskenekbesfd tstkleer ghbalirmntet herd € harch ammubifcahe pMddent
each other and the date and time when the second termnal and the IC
card comuRriceatiesy t h each ot her, cal cul ates, on the basis of the
information transmtted fromthe second termnal, a second score
val ue i ndigGati Rg B &r i LQN gﬁggg
t erm nal Ctan%t t hg I Céc?&@%ﬁng%ggggaggggwnghi?%%?b%%ﬁ%%\g?gﬁiér}%% I ng
t he seco e : e | i.fd t. er
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of the first attribute e second attri dat a excee
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[Fig. 5] Fig. 5 is an explanatory diagram showing balance data
in the first embodiment of the present invention.
[Fig. 6] Fig. 6 is a flowchart for explaining behavior attribute
recording processing (stay) in the first embodiment of the
present invention.
[Fig. 7] Fig. 7 is an explanatory diagram showing a behavior
type classification in the first embodiment of the present
invention.
[Fig. 8] Fig. 8 is an explanatory diagram showing behavior
attribute data 1in the first embodiment of the present
invention.
[Fig. 9] Fig. 9 is an explanatory diagram showing presentation

information presented by information provision processing in
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According to an enbodi nent of the present invention, it is possible
to provide each user with a service based on attribute information
concerning the behavior of the user wi thout changing a | arge system
BRI EF DESCRI PTI ON OF THE DRAWNGS [0023] [Fig. 1] Fig. 1 is a block
di agram showi ng a physical configuration of an IC card system a
chargi ng managenent system and a behavior attribute tabul ation

systemin.a fi,rst eggggﬁpent of . the present invention. [Fig. 2A]
Fig. 2A it5%a Td&§ e iE&SHAIT S Kwi Y F#ocssst nf berfbPhed by a reader
witer devjce an? an I C card when user enters a ti%éft,gate i.n_the
first emdédi@ment!of 1Ehel Presetit ?%ékﬁﬂ??ﬁﬁy[qﬂiﬁr%ﬁﬂs WD jtecket
sequence chart show ng processing perforned by the reader witer
devi ce af8eCHen Ere & itk R meaki t_F aL1¢ RETSHAE el PRERRECT} 1 St
enbodi nent of the present invention. [Fig. 3] Fig. 3 is an .
expl anat dFy-9di abklanFsBowildg 1§ cRetblprglke gaégég@ W INY t Ae Phivissical
enbodi nent of the present invention. [Fig. 4] Fig. 4 is an
expl anat eppfdigagedamoshovi ngn chr giemg datstdm t dechihrgtingnbediagemendf
the present invention. [Fig. 5] Fig. 5 is an explanatory diagram
show ng Isgisdere datla behilve o ast rélybodi reemt 1l of iohesyrtesenh a second
i nvention.

embodiment of the present invention.

[Fig. 12] Fig. 12 is a sequence chart showing processing by

a reader writer device and an IC card in the second embodiment

of the present invention.

[Fig. 13] Fig. 13 is an explanatory diagram showing charging

data in the second embodiment of the present invention.

[Fig. 14] Fig. 14 is an explanatory diagram showing a shop

classification in the second embodiment of the present

invention.

[Fig. 15] Fig. 15 is an explanatory diagram showing behavior

attribute data in the second embodiment of the present

invention.

[Fig. 16] Fig. 16 1is a flowchart for explaining behavior

attribute recording processing (purchase) 1in the second

embodiment of the present invention.

[Fig. 17] Fig. 17 is a block diagram showing a physical

configuration of an IC card system, a charging management

system, and a behavior attribute tabulation system in a third

embodiment of the present invention.

11



[Fig. 6] Fig. 6 is a flowhart for explaining behavior attribute
recordi ng processing (stay) in the first enbodi nent of the present
invention. [Fig. 7] Fig. 7 is an explanatory di agram showi ng a
behavi or type classification in the first enbodi nent of the present
invention. [Fig. 8 Fig. 8 is an explanatory di agram show ng behavi or
attribute data in the first enbodi nent of t he present invention.

[Fig. 9] LS _an e anatory di agr hOMA resentation
|nfornatﬂ§h%br§§éngéﬁ'b i ifoPmEtionT ﬁﬁay) |Rﬁqu?S%ﬂﬁaby
first enbodi nent of ' the present |nvent|on . 10 is an
explanatST§e8§§§r§ﬁ?5ﬁ6w5ﬁ§l%¢t?%%é?‘éﬁé€R§@ A ?@@e?ﬂ%ﬁﬁ CEPAROiMeEY Tt

of the present i nventi on. [Flg 11] Fig. 11 is a bl ock diagram
showi ng 2fphysi PHeEBHF ilguretiin of an I1C card system a charging
managenent system and a behavior attribute tabulation systemin a
second erffodi-neh?] oFighe It esent ilwleriti 6AITPR Ehawingi gn wvearsld
sequence chart show ng processing by a reader witer device and an IC
card i n chafdgrord ierbodi reatruficeheypresent §imweritioh.enfdaidimer®] of
Fig. 13 is an explanatory di agram showi ng charging data in the second
enbodi neheofporicsergr eésamntimvention. [Fig. 14] Fig. 14 is an
expl anat ory di agram showi ng a shop classification in the second
enbodi ment of the present invention.

Description of Embodiments

[(0024]

In the following explanation, a function for collecting
attribute information (hereinafter described as behavior
attribute data) concerning the behavior of a user using an IC
card used as an electronic ticket or electronic money and an
IC card system in which the behavior attribute data is used
are explained using the drawings.

[0025]

An IC card in an embodiment sets a period from an exit
from a ticket gate until an entrance into a ticket gate as a
stay and calculates a score value of behavior attribute data
for the stay. The IC card in this embodiment calculates a score
value of behavior attribute data for purchase in a shop. 2n
IC card system in this embodiment provides users with services
on the basis of the calculated score values.

[0026]

The IC cardused herein is a non-contact IC card. However,

12



[Fig. 15] Fig. 15 is an explanatory di agram show ng behavi or
attribute data in the second enbodi nent of the present invention.
[Fig. 16] Fig. 16 is a flowhart for explaining behavior attribute
recordi ng processing (purchase) in the second enbodi nent of the
present invention. [Fig. 17] Fig. 17 is a block diagram show ng a
physical configuration of an IC card system a charging nanagenent
system d a_behavior, attribute t bulatk%Q system.in a_thi

enbodi meft*<oP21'H lﬁ}cets]e(?ﬁ SeRVRA . ST & oTgd qﬂ‘ﬁzaﬂ%lpsc%r%eq%}ﬁe
chart show n proceSS|n% by a reader witer_device and an IC card in
the thirdCerBddi ABRLUGE tﬁePaFE@ﬂeﬂa? FRVBRERONTDEFi BEtals My 1A gad o
bl ock di agram show ng an overall configuration of a service systemin
the thirdU&@d@rent of the present invention. Description of
Enbodi nents [ 0024] In the foll ow ng explanation, a function
for coll d602Ad attribute information (hereinafter described as
behavior attribute data) concerning the behavior of a user using an
| C card used adFamsél éotoghimerntti)cket or el ectronic noney and an IC
card systemin which the behavior attribute data is used are
expl ai ned usi ngFighe drawisngsa block diagram showing a physical
configuration of an IC card system, a charging management
system, and a behavior attribute tabulation system in a first
embodiment of the present invention.
[0028]
An IC card 101, a ticket checker 161, and a network 152
in this embodiment are connected to a charging management
system 151 and a behavior attribute tabulation system 153.
[0029]
The IC card system in this embodiment shown in Fig. 1
includes the IC card 101, a plurality of the ticket checkers
161, and a plurality of reader writer devices 121. The
plurality of ticket checkers 161 are connected to the network
152, the charging management system 151, a card history
database 155, the behavior attribute tabulation system 153,
and a behavior history database 154 via a plurality of gateways
(GWg) 141.
[0030]

The IC card 101 communicates with the reader writer

device 121 by radio. The reader writer device 121 is connected

13



[ 0025] An 1 C card in an enbodi nent sets a period froman exit
froma ticket gate until an entrance into a ticket gate as a stay and
cal cul ates a score value of behavior attribute data for the stay.

Thel Ccar di nt hi senmbodi nent cal cul at esascore val ue of behavior attribute
data for purchase in a shop. An IC card systemin this enbodi nent
provi des users with services on the basis of the cal cul ated score

val ues. [ 00 The 1 C card used ein_js anon-contact |C._card.
Fbmever,kotﬁ:G%aﬂéc#ﬁEcFﬁﬁﬁﬂ§ﬁh ﬂg ionéﬁeﬁF n W CoTt aBEViEEScdrd:
The I C card i,ncl ude a.gprtabLe termnal that_retajns ,an 1 C card
functi onF 662 7P (F?‘S}F%JE Bpodi-heRETation  axdy BERAVIOR) ok ThidgiEm
showi ng a physical configuration of an IC card_system a chargin
nmanagenerAt t&F&Emoramt & Héfvicé‘rrdatltorli'bl‘j’théct%@@lsaﬂa@ﬁ%%/&h@m%i%?%@t

first enbodi ment of the present invention.
checker 161, from the IC card 101 via radio.

[0031]

The charging management system 151 receives the charging
information and the behavior attribute information from the
reader writer device 121 via the GW 141 and the network 152.
The charging management system 151 accumulates the received
charging information in the card history database 155 and
manages payment information and deposit information included
in the charging information.

[0032]

The behavior attribute tabulation system 153 receives
the charging information and the behavior attribute
information from the charging management system 151 and
calculates a behavior attribute value of each of users of the
IC cards 101. Then, the behavior attribute tabulating system
153 stores the calculated behavior attribute value in the
behavior history database 154.

[0033]

The plurality of ticket checkers 161 are connected to
one GW141. Theplurality of GWs 141 and the plurality of ticket
checkers 161 are hierarchically connected to the network 152.

[0034]
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[ 0028] An 1 C card 101, a ticket checker 161, and a network 152
in this enbodi nent are connected to a chargi ng nanagenent system 151
and a behavior attribute tabulation system 153. [0029] The 1 C
card systemin this enbodi mrent shown in Fig. 1 includes the IC card
101, a plurality of the ticket checkers 161, and a plurality of
reader witer devices 121. The plurality of ticket checkers 161 are

connected to tg, g; <%§g955% t he in nagenent syst.em 151,
card history d g&b e He g@?%g EE gﬁg?§8@I %ﬁ?%ﬁﬂﬁeﬁ%
153, and a |or hlstor dat abase _154_via a_pluralit at eways
(o) 1 dnienanc® oY O%k SALaRaat a8 Y e daiaidn dda Pl ef d ok,
witer device 121 radlo The reader witer device 121 is connected
to the tPOKEL %%Ei(%@lf@illtﬂ%‘lr SadBY W5 1 @ WIK/PEBOTY 1L GheciRiagram
charging informati on and behavior attribute information of the IC
card 101MeRRITOh hey’ pasdedNPR¥CLREREE cliiddicer MBIOTYr okPBhe POScarad
101 via radio. [0031] The char gi ng managenent system 151
r ecei ves afdegiarqgitnepri nfesthreatiom B0h?- t he behavior attribute
information fromthe reader witer device 121 via the GN 141 and the
net wor k 1%®235The chargi ng nmanagenent system 151 accunul ates the
received charging information in the card history database 155 and
manages paynentThienf orawatd aonanch iceqraisint Tinf opned iaenihbekided fortdies
charging information

IC card 101 to communicate with the reader writer device 121

via the antenna for IC card communication 103. The power supply

circuit 104 converts an electromagnetic wave used for

communication with the reader writer device by the IC card 101

into electric power.

[0036]

The CPU 105 is a processor that performs calculation
processing for executing a function of the IC card 101. The
work memory 106 is a storage area for the calculation processing
by the CPU 105. The program memory 107 is a storage area for
retaining the function of the IC card 101.

[0037]

The nonvolatile data memory 108 retains data indicating
a behavior history and the like of a user. The authentication
mechanism 109 prevents an unauthorized access to the IC card
101.

[0038]

The IC card communication IF 102, the CPU 105, the work
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[ 0032] The behavior attribute tabul ation system 153 receives
the charging informati on and the behavior attribute information from
t he chargi ng managenent system 151 and cal cul ates a behavi or
attribute value of each of users of the IC cards 101. Then, the
behavi or attribute tabul ating system 153 stores the cal cul at ed
behavi or attribute value in the behavior history database 154. [0033]

The pluralit q{oébé‘et ghecgers 161 gpg cqgn%pted t%.ﬁne CgV141 -
The pl ur &F"Py Yo ART QRHT AT AP ¢ - Bt PPPEREE FeHECKRT R MEEP T e
hierarchE%all% éoqgecteq8%$ t he net%§%§}152. E0034£ gq%ﬁlc
card 1011PAcl dAEstAn 3¢ & I Contfihi Fh-E 0PN EPT Qe 1B2S an
antenna for |1 C card communi cati on 103, a power supply circuit 104, a
CPU 105, 1RtGeFR IneMsT 1906, a program menory 107, a nonvol atile data
menory 108, and an authentication nmechani sm 109. [0035] The
| C card d8Rdddi cation IF 102 is an interface for the I1C card 101 to
comuni cate with the reader witer device 121 via the antenna for IC
card communi cafhenrrograthaepownr 190ppky adinse filickel4 prowesstisndand 15,
el ectromagneti c wave used for conmunication with the reader witer
devi ce byhblging caratekdlinqitiol @l eshtireanpewerocg6838p 117, behavior
attribute recording processing (stay) 118a, behavior
attribute recording processing (purchase) 118b, and behavior
attribute readout processing 119. The ticket processing 115,
the charging processing 116, the entrance processing 117, the
behavior attribute recording processing (stay) 118a, the
behavior attribute recording processing (purchase) 118b, and
the behavior attribute readout processing 119 may be
implemented by a program or may be implemented by hardware.
[0040]
The ticket processing 115 and the charging processing
116 are processing executed when the user passes through the
ticket checker 161 in order to exit a ticket gate of a station.
The entrance processing 117 and the behavior attribute
recording processing (stay) 118a are processing executed when
the user passes through the ticket checker 161 in order to enter
a ticket gate of a station.
[0041]

The behavior attribute recording processing (purchase)

118b is processing executed when the user purchases a commodity
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The CPU 105 is a processor that perforns cal cul ation processing for
executing a function of the I1C card 101. The work nenory 106 is a
storage area for the cal cul ation processing by the CPU 105. The
program nmenory 107 is a storage area for retaining the function of
the IC card 101. [0037] The nonvol atile data nmenory 108
retains data indicating a behavior history and the |ike of a user.
The aut hentication nechani sm 109 prevents an unaut hori zed access to
the | C c&Fd21FE VG381 e Y Jéf Fastmuhi catlPen PERAVEST Bl TERyte
105, the work _menory 106, the program nenory 107, the nonvol atile
dat a nenﬁ?&ofﬁﬁi¥hﬁﬂr?%%s%h?%eﬁPP€§P?§ﬁ)néEHéhiéﬁ\P@@daﬂglcén

by an internal bus 110. [0039] The program nenory 107 retains
ti cket pedbessmegtl BplcHaes g vcessi ng 116, entrance processing
117, behavior attribute recording processing (stay) 118a, behavi or
attribut d00¢@dr di ng processing (purchase) 118b, and behavi or
attribute readout processing 119. The ticket processing 115, the
char gi ng proceSsiengb¢héyible ehtrahueeproeadsiung diddceshindpehalhd oris
attribute recording processing (stay) 118a, the behavior attribute

recor di ngrprecessiond dxpurchasia)g W&y v s 4her beheyi @scattri bute
readout processing 119 may be inplenented by a program or may be
i npl enentjed 4y har dware. [ 0040]

The nonvolatile data memory 108 retains balance data 111,
ticket gate passage data 112, and behavior attribute data 113.
The balance data 111 is data indicating balances of an
electronic ticket and electronic money retained in the IC card
101. The balance data 111 includes data indicating at least
one balance.

[0044]

The ticket gate passage data 112 is data transmitted when
the IC card 101 passes through the ticket checker 161 and
includes at least twodata, i.e., latest passage tirﬁe and second
latest passage time (most recent entrance and exit). That is,
when the IC card 101 passes through the ticket checker 161,
the ticket gate passage data 112 includes at least the ticket
gate passage data 112 at the time when the user passed through
the ticket checker 161 this time and the ticket gate passage
data 112 at the time when the user passed through the ticket
checker 161 immediately preceding this time (the last time) .

[0045]
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The ticket processing 115 and the chargi ng processing 116 are
processi ng executed when the user passes through the ticket checker
161 in order to exit a ticket gate of a station. The entrance
processing 117 and the behavior attribute recording processing (stay)
118a are processing executed when the user passes through the ticket
checker 161 in order to enter a ticket gate of a station. [0041]

The behavi or ath%ib te recordin rocessin gpurchase) 118b i s ,
processi ng exed elaeu}(}\%%hofﬁé:td@g%lptﬁuﬁéﬁaée% ScdnmodP e 15t FMediAtte
using the 1C card 101. The behavior attribute recording Processin
( pur chas EPPEEFRITY GE&dPEREY 108 coh - Rbtif hathe dgpeaFRedl Betans 101 .
[ 0042] The behavior attribute readout processing 119 is
processi AgV} bre ishrsiahgnbermavicdavaor pbbrébdhedafp@da3]is calculpied
nonvol atile data menory 108 retains bal ance data 1111 ticket gate
passage é&at ahe1lRehantobetdv idruts medemds rgaraotesd s iTige (babhmhcel fater
111 is data indicating balances of an electronic ticket and
el ect r onittienbrbygvietranhedibnteheet @ dang Wldceghndpalmnoehadst ja 118 .
i ncludes data indicating at | east one bal ance.
The behavior attribute data 113 is generated according to kinds
of behavior of the user and includes at least one data.
[0046]
The reader writer device 121 includes an IC card
communication IF 122, an antenna for IC card communication 123,
a CPU 124, a work memory 125, a program memory 126, an
authentication mechanism 127, a communication IF (interface)
128, a display IF 129, and an apparatus control mechanism 131.
The reader writer device 121 is connected to a display 130,
a gate 132, and a ticket checker 161.
[0047]
The IC card communication IF 122 is an interface for the
reader writer device 121 to communicate with the IC card 101
via the antenna for IC card communication 123.
[0048]
The CPU 124 is a processor that performs calculation
processing for executing a function of the IC card 101. The
work memory 125 is a storage area for the calculation processing

by the CPU 124. The program memory 126 is a storage area for

retaining a function of the reader writer device 121.
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[ 0044] Thet i cket gat epassagedatall2 is data transmtted when
the 1C card 101 passes through the ticket checker 161 and incl udes at
| east two data, i.e., |atest passage tine and second | atest passage
time (nost recent entrance and exit). That is, when the IC card 101
passes through the ticket checker 161, the ticket gate passage data
112 includes at least the ticket gate passage data 112 at the tine
when the yser passed through the ticket checker 161 this tinme and the
ticket gé@@4ﬁgssage data 112 at the time when the user passed through
the ticket checker 161 i mrediately preceding this tine (the |ast
time). [0045] The aUPRENGIRAHIGR at PEFBEPeSHat ald13 iRFRYERFHut &1
informati on concerning the behavior_ of the user who uses the IC card
101. Avaliesthneid gt ackessehavibe B aasuilddat aThs semearterbied By
t he behavior attribute recording processing (stay) 118a or the

behavi or 1&& ripupe rigdruiaee pfoteddiangrépdechagdteristevite bBéhaviaor
attribute data 113 is generated according to kinds of behavior of the
user and dompiwdesta wiichsther@W ddtla. [[0@46]splay IF The ieaacrunvat ter
device 121 includes an IC card comuni cation |IF 122, an antenna for

| C card domumesatitdangl?3foam&Pliloh2de thamdiikplenoly0125Tha qupedfaaiis
menory 126, an authentication nechani sm 127, a comrunication I|IF

(i nterfacenth?y, medisalay 1A 120,a dithan apfyatde erialg mpeianism
131. The reader witer device 121 is connected to a display 130, a

gate 132amand1ddirkeindhatkeriddlor [0047gate 132. The IC card
communication |F 122 is an interface for the reader witer device 121

to communigeatog with the 1C card 101 via the antenna for 1C card
comuni cation 123. [0048]

The display 130 is a display for displaying information
transmitted from the reader writer device 121. The gate 132
is a device for stopping the progress of the user and is
controlled to open and close by the reader writer device 121.
[0051]

The IC card communication IF 122, the CPU 124, the work
memory 125, the program memory 126, the authentication
mechanism 127, the communication IF 128, the display IF 129,
and the apparatus control mechanism 131 are connected by an
internal bus 133.

[0052]

The program memory 126 retains fare calculation
processing 135, charging processing 136, entrance processing
137, Dbehavior attribute readout processing 138, and
information ©presentation processing 139. The fare

calculation processing 135, the charging processing 136, the
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The CPU 124 is a processor that performnms cal cul ati on processing for
executing a function of the I1C card 101. The work nenory 125 is a
storage area for the cal cul ation processing by the CPU 124. The
program nmenory 126 is a storage area for retaining a function of the
reader witer device 121. [0049] The aut hentication
mechani sm 127 prevents an unauthorized access to the IC card 101. The
comuni cation IF 128 is an_int ace . for _the reader_ wjter device 121
o CommArEAPEN { AP RES GIPTALLS The FRpP RIS EST20H T o T LRI Er
presenting_infonnation to the display 130. The apparatus control |,
mechani sRTPSESSENE et ifoW £&e &%ﬁtorfmaﬁw EFEN NP IRFS 7 SHitP

the Ii ke of the %ate 132. [0050 The display 130 is a display
for di splayi AgYi REoiRBLEBRNELANSHI Bt RECHF ¥ PRV B Atk rl Mt aan the itk
121. The gate 132 is a device for stopping the progress of the user
and is cHMOHAED t o open and close by the reader witer device 121.
[ 0051] The 1 C card conmunication IF 122, the CPU 124, the work
menory 124905CHe program nenory 126, the authentication nmechani sm 127,
the communication IF 128, the display IF 129, and the apparatus
control nechanTém 3lreare loonrecied hyoaassinher hab bus 132 JH05PIng
The program nenory 126 retains fare cal cul ati on processing 135,
char gi ng pproeeessimyg 1B36 a ren pranes arec essd g kB whdiehad arseat tgadude
readout processing 138, and information presentation processing 139.
The far e tealtigat hent prlece stk ek3d6 1t e crldrgt G:pI0easst Ngkd8Gatide
of the station (during an exit). The entrance processing 137
is processing executed when the user passes through the ticket
checker 161 in order to enter the ticket gate of the station
(during an entrance).
[0054]

The behavior attribute readout processing 138 and the
information presentation processing 139 are processing
executed when the user passes through the ticket checker 161.
That is, the behavior attribute readout processing 138 and the
information presentation processing 139 are executed during
the entrance and the exit.

[0055]

Processing for calculation, recording, and readout of
behavior attribute information performed when the user passes
through the ticker checker 161 is explained below using Figs.

2 to 10.

[0056]
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entrance processing 137, the behavior attribute readout processing
138, and the information presentation processing 139 nay be

i npl emented by a program or nmay be inplenented by hardware. [0053]
The fare cal cul ati on processing 135 and the chargi ng processing 136
are processi ng executed when the user passes through the ticket
checker 161 in order to exit the ticket gate of the station (during
an exit). The gntrance pr Qcessi ﬁ 137 is rocessin execut.ed when the

user passes throHgh™thE CrckE™ Q&ﬁlq% ?HW%?He ?orgﬁgéF e ter
ticket gate of the statjon (during an entrance) %4 The
behavi or &V EpLEe PgaElBﬁttb%%%s%?‘ﬁﬁk?%l%oart*@aetl?ﬁ’qf fREhr 01 and
presentation processing 139 are processing executed when the user
passes tHF@G@ﬁsﬂﬁé'ﬁ?@@éﬁe@h@@@@rt@@lcOWW§P%Q§t1FﬁE1@e@@¥ﬁﬂrm6d are
attribute readout processing 138 and the information presentation
processi RErizdngde usiacuifddsdurdbgnhe®ntrance and the exit. [0055]
Processing for calculation, recording, and readout of behavi or

at t ri but d0i0af/7dr mat i on perforned when the user passes through the

ti cker checker 161 is explained below using Figs. 2 to 10. [0056]

The sequences shown in Figs. 2A and 2B are started in
a state in which the communication between the reader writer
device 121 and the IC card 101 is established. In the sequences,
it is already determined during the start whether the IC card
101 is used for an entrance or used for an exit.

[0058]

Fig. 2A is a sequence chart showing processing performed
by the reader writer device 121 and the IC card 101 when the
user enters the ticket gate in the first embodiment of the
present invention.

[0059]

The sequence chart of Fig. 2A shows processing performed
by the reader writer device 121 and the IC card 101 when the
user carrying the IC card 101 passes through the ticket checker
161 in order to enter the ticket gate.

[0060]

The reader writer device 121 starts the entrance

processing 137. The reader writer device 121 transmits,

through the entrance processing 137, data (ticket gate passage

data 112a) concerning the station where the ticket checker 161,
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Sequences of communi cation between the reader witer device 121 of
the ticket checker 161 and the 1 C card 101 and processi ng executed
when the comuni cation is perfornmed are explained using Figs. 2A and
2B. [ 0057] The sequences shown in Figs. 2A and 2B are started
in a state in which the communi cati on between the reader witer
device 121 and the IC card 101 is established. In the sequences, it

IS alread det uring the start whether the IC card 101.is
Lsed | or Sl oRan Whogh Jrig ol BRoRRayit STOTRE tO Che Ff fRRA T

sequence chart show ng processing perforned by the reader witer
devi ce 12908dd the I C card 101 when the user enters the ticket gate
in the first enbodi nent of the present invention. [0059] The
sequence chart UBPIFF§Ce2KisHoRepdckssi gig e PREFREE 19 tohd li2daddhe
witer device 121 and the IC card 101 when the user carrying the IC
card 101Igassssd LRALosghrthethecketrgheekerodedsingotter theriCrcaride
ti cket gate. [0060]

101 stores, through the entrance processing 117, the received

ticket gate passage data 112a in the nonvolatile data memory
108 of the IC card 101. Thereafter, the IC card 101 in this
embodiment ends the entrance processing 117.

[0062]

Thereafter, the IC card 101 starts the behavior attribute
recording processing (stay) 118a. The IC card 101 calculates
the behavior attribute data 113 referring to the data stored
in the nonvolatile data memory 108 through the behavior
attribute recording processing (stay) 118a. The IC card 101
stores the calculated behavior attribute data 113 in the
nonvolatile data memory 108 of the IC card 101.

[0063]

Thereafter, the IC card 101 transmits an end notifi‘cation
2001 to the reader writer device 121 in order to transmit an
indication that the calculation of the behavior attribute data
113 ends to the reader writer device 121 through the behavior
attribute recording processing (stay) 118a. The IC card 101
ends the behavior attribute recording processing (stay) 118a.
[0064]

Upon receiving the end notification 2001 from the IC card
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The reader witer device 121 starts the entrance processing 137. The
reader writer device 121 transmts, through the entrance processing
137, data (ticket gate passage data 112a) concerning the station
where the ticket checker 161, through which the user passes, is
arranged to the I1C card 101. [0061] Upon receiving the ticket
gate passage data 112a, the IC card 101 starts the entrance
processing 117, The | C card 101 stores, through the entrance ,
processi H%ll'l*?l,'letlf'?ea & &hidE T PEREFeght b eﬁ’éjsgsgaﬁ Yt P12 PHAT I NI
nonvol ati|l e data nmenory 108 of the IC card 101. Thereafter, the IC
card 101 %3 -t hi'd <fsdditHent tepdscpAE Teftiidfde F0EeasiAy SERTtPOCEE

Thereafter, the I1C card 101 starts the behavior attribute recording

processi R§Hestiay) atiBabutRere@eat driare suinqldtes The prader orriter
attribute data 113 referring to the data stored in the nonvolatile
dat a nmemstey ip@8 12Ar bughsmi&sbehneadount regbase 2@edrihndglpr dedssiing
(stay) 118a. The I C card 101 stores the cal cul ated behavior attribute
dat a 113 aittrtikeitromiadiaatlil® dat haehor ya10810fi theouGhcahed Hehavior

[ 0063] Thereafter, the 1C card 101 transmts an end

noti fi catitari2dlk treddreit eadeteawiderizeyvi ce 121 in order to
transmt an indication that the cal cul ation of the behavior attribute
data 113 [ends]to the reader witer device 121 through the behavi or
attribute recording processing (stay) 118a. The IC card 101 ends the

behavi or attri bwbe re661ding tHOGRSINE (Shaxkt1d8d , [(QR64E LpRd 101
receiving the end notification 2001 fromthe IC card
starts the behavior attribute readout processing 119. The IC
card 101 extracts the behavior attribute data 113 from the
nonvolatile data memory 108 of the IC card 101 and transmits
the extracted behavior attribute data 113 to the reader writer
device 121 through the behavior attribute readout processing
119. The IC card 101 ends the behavior attribute readout
processing 119.
[0066]

The behavior attribute data 113 transmitted to the reader
writer device 121 through the behavior attribute readout
processing 119 is at least one data indicating the behavior
of the user who uses the IC card 101. The behavior attribute
data 113 to be transmitted may be the behavior attribute data
113 having a highest score value included therein or may be
an arbitrary number of behavior attribute data 113. The score

value is explained below.

[0067]
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101, the reader witer device 121 ends the entrance processing 137.
Thereafter, the reader witer device 121 starts the behavior
attribute readout processing 138. The reader witer device 121
transmts a readout request 2002 for the behavior attribute data 113
to the 1C card 101 through the behavior attribute readout processing

138. [0065] Upon recei vi ng t he readout request 2002, the IC
card 101 starts. the behavi or E)%%treadout I’OCGSSI ng 119. The IC
card 101 extracPS™ erecbee]h‘éjﬂ%rt fFt EhHavd Ofatdt Pt ronfeha 113, the

nonvol atil e data nmenory 108 of the | C card 101 and transmts the

ext r act ed SEERAV Vo L 9?8&?@ 43tacn4s he thrha erferr tiry tRtt eaadouR 1
t hrough the behavior attribute readout processing 119. The IC card
101 ends PR aseHad of 3 &t Brichut eheeadbherpr s8Ity 11be [logsmation
The behavior attribute data 113 transmtted to the reader witer

devi ce 1Presendedhiarheotyetess org at3?i buTkervaddar protessidey itk Jixl
at | east one data indicating the behavior of the user who uses the IC
card 101 proivddsshaviier uaetr ivbitile slaserii®et ccloeouglanshiet tied amngdiel drhe
behavi or attribute data 113 having a hi ghest score val ue incl uded

t herei n @rewantees iam ardudasaringuderaafohihay ity tatd rddnitee defee LI3.
The score value is explained below [0067] Upon receiving the

behavi or tald r rbutevdat ddsvidhe aeaderuie | tatadevige 12ihendserddice
behavi or attribute readout processing 138 and, thereafter, executes

the i nf ofFRkiiGR PrESERtALEON 1 @C8sSkAGe138r ﬂP@vi@ﬁﬂ@r 1 (BanfeNd Ce
121 provides the user with a service through the information

present atiinGR, RI-QGR%S b k3% 13l Qedich@ L 916RE 8CP% £1¥8hye1 Plie thieqa by
recei ved behavior attribute data 113. The sérvice provided to the

user 18 238160 0% MM dlind Ol EXATP} £o2 1 gt on concerni ng

weat her along a rail ne used user or a town around the
railroad [loo%%

Note that the reader writer device 121 may acquire, via
the network 152, necessary information through the information
presentation processing 139 from a server or the like that
retains information.

[0069]

Fig. 2B is a sequence chart showing processing performed
by the reader writer device 121 and the IC card 101 when the
user exits the ticket gate in the first embodiment of the
present invention.

[0070]

The sequence chart of Fig. 2B shows the processing
performed by the reader writer device 121 and the IC card 101
when the user carrying the IC card 101 passes through the ticket

checker 161 in order to exit the ticket gate.
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[ 0068] Note that the reader witer device 121 may acquire, via
t he network 152, necessary information through the information
presentation processing 139 froma server or the |ike that retains
i nformation. [0069] Fig. 2B is a sequence chart show ng
processi ng perfornmed by the reader witer device 121 and the I1C card
101 when the user exits the ticket gate in the first enbodi nent of
t he presg%t7i vention. [0070] The sequence chart of Fig. 2B
shows th ré'essing performed by the reader witer device 121 and
the 1C card 101 when the user carrying the I C card 101 passes through
the ticket chefRéPt16THS BRURRTt BrékPE CRyiGeckktl gatarts| sbr1jfare
First, the reader witer device 121 starts the fare cal cul ation
processi FGLEYFAtHME (RIS HMTY el 38evi Bl XEAGHNSHT E6ST t HETOGR tIRd
fare cal cul ation processing 135, an inquiry about the ticket gate
passage #axeasmiXs.rddgionsh ihe hear€ catdulgtiaheprpthesgday éntSer in
the ticket gate in the closest date and tinme (the ticket gate passage
dat a 1l12angmitdye aloastt éfmer dnickett ge)t eampa stsiagieetdagat 6 1Pas sage idatda by
112b at this exit tinme to the IC card 101.

the IC card 101 when the user enters the ticket gate in the

closest date and time (the ticket gate passage data 112a at

the last entrance time) and ticket gate passage data 112b at

this exit time to the IC card 101.

[0072]

Upon receiving the inquiry about the ticket gate passage
data 112a at the last entrance time and the ticket gate passage
data 112b at this exit time, the IC card 101 starts the ticket
processing 115. The IC card 101 extracts the ticket gate
passage data 112a at the last entrance time from the nonvolatile
data memory 108 through the ticket processing 115.

[0073]

The IC card 101 transmits the extracted ticket gate
passage data 112a to the reader writer device 121 according
to the inquiry transmitted from the reader writer device 121.
The IC card 101 stores, through the ticket processing 115, the
received ticket gate passage data 112b at this exit time in
the nonvolatile data memory 108. Thereafter, the IC card 101

ends the ticket processing 115.

[0074]
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[ 0072] Upon receiving the inquiry about the ticket gate
passage data 112a at the |last entrance tinme and the ticket gate
passage data 112b at this exit time, the IC card 101 starts the
ticket processing 115. The I C card 101 extracts the ticket gate
passage data 112a at the last entrance tinme fromthe nonvol atile data
menory 108 through the ticket processing 115. [0073] The IC
card 101 transpits the extracted tlcket ate passage data_1l12a to.the

reader witer JBPICESTSTVALEOFAFNT ¢5°t qqﬂ%isﬁf' gasAi tied 3t il
the reader witer device 121. The IC card 101 stores, through the
ticket prlé‘cgés%afﬂ? e r s FER AT KB TGt S ESEJe lu &P CHIAF ot
this exit tine in the nonvolatile data nenory 108. Thereafter, the IC
card 101aeﬁé§etﬁéoﬁlER%te%ﬁ%%%g%ﬂﬁgt¥¥5eXPGO¢¢]the user Onlkhﬁ1ba515
receiving the ticket gate passage data 112a at the | ast entrance
time, thefré&hdereapived devkee dPie masadgn data Lake #ndmhdetation
entrance to the exit of the user on the basis of the received ticket
gat e passdgeeddthe rE2aleandvitiiesstdviore Wiber el ¢ herrasged . wiilteerragaldce
121 is arranged. The reader witer device 121 determ nes a charging
anount omrtilterbasvs cef 1he dieteammineed f aterdiG0y Smount on the basis
Subsequently, the reader witer device 121 starts the charging
processi pF L3 The gwaderd Wdder device 121

[0075]

Subsequently, the reader writer device 121 starts the
charging processing 136. The reader writer device 121
transmits, through the charging processing 136, charging data
1401 including the determined charging amount to the IC card
101. The charging data 1401 includes the charging amount,
information indicating the station, and time of charging.
[0076]

Upon receiving the charging data 1401, the IC card 101
starts the charging processing 116. The IC card 101 calculates,
through the charging processing 116, a settlement amount from
the balance data 111 stored in the nonvolatile data memory 108
and the charging amount included in the charging data 1401.
The IC card 101 updates the balance data 111 of the nonvolatile
data memory 108 with the calculated settlement amount.
[0077]

The IC card 101 transmits, through the charging

processing 116, an end notification 2003 indicating that the
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transmts, through the chargi ng processing 136, charging data 1401

i ncluding the determ ned charging anount to the I1C card 101. The
charging data 1401 i ncludes the chargi ng anount, information
indicating the station, and tinme of charging. [0076] Upon
receiving the charging data 1401, the IC card 101 starts the charging
processing 116. The I C card 101 cal cul ates, through the charging
processing 116, a settlenent_apount fromthe bal ance, data 111 stored
"n the nGHoGRAl BEASEESTERO! )° TOMSI® CHE ERARGENEF AnotMeTTRe ddda
in the charging data 1401. The I C card 101 updates the bal ance data
111 of tﬁ@egﬁﬁ\%ﬁlegt'i FBedRt £Iehdiyt E08swFRR i THFE RMLRKRF SET I1difent
anount . [0077% The 1C card 101 transmts, through the charging
processi n§0¥88, an end notification 2003 indicating that the

chargi ng processing 116 ends to the reader witer device 121.
Thereafter, th&hpCegdrdaotdfieadsorh@odBargicAgdesoceysilng 1161 da00 78]
The end notification 2003 includes a val ue indicating whether

char gi ngvwhséhelremdrtngingg sdsetssbukbntt he sc hargiegs fwbunt heamthairye ng
settl enent anount. Wien the val ue indicating whether the charging is
successf amountl, uded Evalase tdheat iampuiiia” , Whea. the ndilosd iimg itdaati righe
charging is unsuccessful, "0" is set in the balance in this

enbodi mepheth@@78he chargirndpes $ecedys gl tike: lertk Natvdicatingl c2@Q%g
the reader witer device 121 ends the chargi ng processing 136 and
starts thedbehavior addidduieg r&@totﬂ;hepeaa@?&hggiéaﬁlsuw&mm ovp
attribute readout processing 138 and the information presentation
processi ng %3¢ hy the fRadglcamid &m devigssdideand the behavi or

attri bute readout processing 119 by the I1C card 101 shown in Fig. 2B
are the sameods the behavior attribute readout processing 138 and the
information presentation processing 139 by the reader witer device

dthe b i P i d
%g% and Wg e gpgghgk_e%tewﬁtg & eadoyt  proeessingn118,8y the L& ear

writer device 121 ends the charging processing 136 and starts
the behavior attribute readout processing 138. The behavior
attribute readout processing 138 and the information
presentation processing 139 by the reader writer device 121
and the behavior attribute readout processing 119 by the IC
card 101 shown in Fig. 2B are the same as the behavior attribute
readout processing 138 and the information presentation
processing 139 by the reader writer device 121 and the behavior
attribute readout processing 119 by the IC card 101 shown in
Fig. 2A.
[0080]

Fig. 3 is an explanatory diagram showing the ticket gate
passage data 112 in the first embodiment of the present

invention.
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[ 0080] Fig. 3 is an explanatory diagram showi ng the ticket
gate passage data 112 in the first enbodi nent of the present

i nvention. [0081] The ticket gate passage data 112 shown in
Fig. 3 includes four fields of a station code 1302, tinme 1303, a

ti cket checker ID 1304, and an entrance and exit flag 1305. [0082]
The station code 1302 includes an identifier uniquely indicating the
station ere the ticket checker 161, through which the IC card 101
passes, i@oéﬁﬂanged. The tinme 1303 includes a value indicating a date
and time when the I C card 101 passed through the ticket checker 161.
The ticket chedkértiEke3ERTHPRIFETSPRTIEAS FhernuHt §d6l-y3 itaw ldrteashg
the ticket checker 161, through which the IC card 101 passes. [0083]
The entr d&seE AhElERicf Al aF21308 Gors 4462 at e de I hdicht ¢hagt whedkar

t he passage through the ticket checker 161 by the IC card 101 is an
ent r ance IPntld Odhe arictleat qetenwre aan@xeéxif rohaghe30bcket gate. A
val ue indicating the entrance is stored in the entrance and exit flag
1305 of tlv@silcket gate passage data 112a during the entrance. A
value indicating the exit is stored in the entrance and exit flag
1305 of the ti cket sgate gpassage 1data ihtAmddy iang idetedditer uniquely
indicating the station where the ticket checker 161, through
which the IC card 101 passes, 1s arranged. The time 1303
includes a value indicating a date and time when the IC card
101 passed through the ticket checker 161. The ticket checker
ID 1304 includes an identifier uniquely indicating the ticket
checker 161, through which the IC card 101 passes.
[0083]
The entrance and exit flag 1305 includes a wvalue
indicating whether the passage through the ticket checker 161
by the IC card 101 is an entrance into the ticket gate or an
exit from the ticket gate. A wvalue indicating the entrance
is stored in the entrance and exit flag 1305 of the ticket gate
passage data 112a during the entrance. A value indicating the
exit is stored in the entrance and exit flag 1305 of the ticket
gate passage data 112b during the exit.
[0084]
The reader writer device 121 refers to the station code

1302 of the received ticket gate passage data 112a through the

fare calculation processing 135. The reader writer device 121
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[ 0084] The reader witer device 121 refers to the station code
1302 of the received ticket gate passage data 112a through the fare
cal cul ation processing 135. The reader witer device 121 calcul ates
a fare between a station indicated by the station code 1302 and the
station where the reader witer device 121 is arranged to thereby
calculate a fare fromthe entrance to the exit of the user and

det er mi ne chargin nount . [ 0085 . _Fig,. 4 is. an | anat ar

i agr am CROREAG ERoScPAPE RGCHEES A AT HPR nat G2t SRt e A 267 Fhe
‘present invention. [0086] ., The charging data 1401 shown i n _Fig.
4 is trafSAPt £é82f 7B the TFRKEPD CHeRRRrtNB FIHThe I ECalEVicE Tee
chargi ng data 1401 includes four fields of a charging type 1402, tine
1403, a éRapryrapIsAphAt thapabyapdlatsehei dnt 3R p e & i 3L gy [E©
The charging type 1402 includes an identifier uniquely indicating
processi hei pxift o the UG agareddl Gl g ik d sttt a5nNg ageoddf ust nent
ti cket adjustnent, or comodity purchase. The tinme 1403 of charging

i ncl udes [a0@&tle and tinme when the processing indicated by the
charging type 1402 was perfornmed. The chargi ng anount 1404 includes a
val ue i ndi cati Fggan4atsuat papdaantdeposiibeataly shivsriprootdssichgrging

i ndi cated by the charging type 1402. The station shop code 1405

i ncl udesdamai dentli finethenifquelty embdidd@ientg of $hat pdre semta iskem tifeer.e
the processing indicated by the charging type 1402 is performed.

[0088]  [0086]

The charging data 1401 shown in Fig. 4 is transmitted
from the ticket checker 161 to the IC card 101. The charging
data 1401 includes four fields of a charging type 1402, time
1403, a charging amount 1404, and a station shop code 1405.
{0087]

The charging type 1402 includes an identifier uniquely
indicating processing in which the IC card 101 was used such
as fare adjustment, ticket adjustment, or commodity purchase.
The time 1403 of charging includes a date and time when the
processing indicated by the charging type 1402 was performed.
The charging amount 1404 includes a value indicating an amount
paid or deposited by the processing indicated by the charging
type 1402. The station shop code 1405 includes an identifier
uniquely indicating a station or a shop where the processing
indicated by the charging type 1402 is performed.

[0088]

Fig. 5 is an explanatory diagram showing the balance data
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Fig. 5 is an explanatory diagram showi ng the balance data 111 in the
first enbodi nent of the present invention. [0089] The bal ance
data 111 shown in Fig. 5 includes three fields of a success or
failure flag 1502, an actual charged amobunt 1503, and a bal ance 1504.
The success or failure flag 1502 includes a val ue indicating whether
chargi ng processing is successful. The actual charged anount 1503

i ncl udes val ue ;i ndi.cating .a charged (settled) anpunt. The bal ance
1504 incﬂa&e§na%ﬂﬁ:£§ﬁ%ﬁﬂ T ?ﬁﬁmﬁ réh?r@% FHRU BYVERELPE: card
101 after_the _chargi ng processing. [0090] The IC card 101
extracts}opﬁﬁdugh the charging processing 116, the chargi ng anount
1404 included in the received charging data 1401 and the bal ance 1504

of the bal ance T&#&tR21ance 0 ed! 1 h SR MERFGEIdat b liecdade snehpes fEigd.ds
The I C card 101 subtracts the extracted chargi ng anount fromthe
extract e@fhal shceer504o 1t datiermshy leal Aot e aan Settiuadnerite rgasl moUFie
| C card 101 stores, in the success or failure flag 1502, a val ue

i ndi cati AgOshetner at e lealaulldtdon Ghet bacsetsts enerftaidnmentfliagy 1502
successful and stores, in the actual charged anount 1503, the

char gi ng iamdudte s14047d Inod uthedli ¢at the weeeheedchhanginag pdaicesbH40h is
[ 0091] Fig. 6 is a flowhart for explaining the behavior

attri but euceesrsdiulg praeessitngl(shayyedlfacintt heod i st edodi REMLOf

the present invention.

indicating a charged (settled) amount. The balance 1504
includes a value indicating a balance retained by the IC card
101 after the charging processing.
[0090]

The IC card 101 extracts, through the charging processing
116, the charging amount 1404 included in the received charging
data 1401 and the balance 1504 of the balance data 111 stored
in the nonvolatile data memory 108. The IC card 101 subtracts
the extracted charging amount from the extracted balance 1504
to thereby calculate a settlement amount. The IC card 101
stores, in the success or failure flag 1502, a value indicating
whether the calculation of the settlement amount is successful
and stores, in the actual charged amount 1503, the charging
amount 1404 included in the received charging data 1401.
[0091]

Fig. 6 is a flowchart for explaining the behavior
attribute recording processing (stay) 118a in the first

embodiment of the present invention.
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[ 0092] When the user passes through the ticket checker 161 in
order to enter the ticket gate, upon receiving the ticket gate
passage data 112a fromthe reader witer device 121, the I1C card 101
starts the behavior attribute recording processing (stay) 118a.

First, the IC card 101 classifies a behavior type of the user on the
basis of the ticket gate passage data 112a received fromthe reader
writer aé %? 121 and the ticket gate passage data 112b obtai ned when
the user [¥XPFd at the closest date and tine (the ticket gate passage
data 112b at the last exit tine) (step 301).

first embodi nefffent hBSHBRSYI B ?56? t%@@ggﬂ ?%ecta%§?¥l%RF?¥ﬁ¥)l6l in
novenment and stay. The sta¥ in this enbodi nent indicates a state from
an exit PrERTateiTKeT farethRkRr FRES nalRORAECEITE NidnEBeat tTkKetgate
gate. The novenent is opposite to the stay and indicates a state from
an ent r abéé siagico cate dlér Faam (g Ireqgiaax ivwr itregmde vt ask €2 lgattéreafhiCer
the use of a railroad and the |ike. [0094] In recent years, a
commer ci @kridadiolli sy aamtst ide behdey iofr a titirdkett egates cgal lingd priekieNAdAY
has been spreadi ng. However, amain purpose of entering the ticket

gat e pasdisngythrdsgh tHerdt ckéte thecket 106 liasd Of imve hehanbdhearype
pl ace using a railroad. A purpose of the novenent is to nove to a

pl ace af bér the exét o riime s iid efethgateckee yatk,psésulye EOPRITIG
dining with a friend, a play such as sightseeing, or return to the
hone. [0Q9%kived Fromhenefifie trrii%s epOgsirbbe 1,1 clnasshbyt {hee PYyRese
of the novement by associating the purpose of the movement and a

station % 5%V HRG ad@8h hNabt ATn A WAl it WaeheekhesPef Sk St
and further associating the station at t he novi ng destination and

time of ghay ghgarShay Eh@“»‘th@k&@e yﬁ;&’é‘sa&@r?z%é‘”ﬂfb %\?e&he & Ay

in a specific station |s a stay f requency st ay

for days nt ec fy on |s hlgh it is considered that a
user has fhe %grr[%qnedagre ﬁt?@pemfl c station and is present in the

honme in a{o%%@ﬁ time fromthe specific station.

In the first embodiment, the behavior of a person is
classified into movement and stay. The stay in this embodiment
indicates a state from an exit from a ticket gate until the
next entrance into a ticket gate. The movement is opposite
to the stay and indicates a state from an entrance into a ticket
gateuntil an exit froma ticket gate after the use of a railroad
and the like.

[0094]

In recent years, a commercial facility on the inside of
a ticket gate called “EKINAKA” has been spreading. However,
a.maingpurpose of entering the ticket gate passing through the
ticket checker 161 is tomove to another place using a railroad.

A purpose of the movement is to move to a place after an exit
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[ 0096] Further, ma stay for 15 minutes or less, it is
considered that this indicates that the purpose of the novenent is
sinply a transfer of a railroad. It is considered that a station
where the user stays for a nmediumlength of tine or a long tinme and
at a high frequency is a station where the user stays for work or

attendi ng school. [0097] Ther ef or e, instep 301, the | C card
101 in this enbodine classifies th sta of t user Si X types
(of or oUpSP ettt GREGEroSae: il Hhes: ST 1 GO 1 A
a stay time, ,and staying start tinme (i.e., tine of the last exit).

The I1C cérérié’ildacauﬂ%%‘ %u%]ér%%l%%gl?‘ﬁ%eb?gt HEE U giR (e home.
classified type of the stay. [0098] Fig. 7 is an explanatory
diagran1§ﬁ@ﬁ%ﬁg a behavior type classification 2010 in the first

enbodi ment of the present invention. [0099] The behavior type
cl assificati onTherefpcernettiippossible to classify the purpose of the

movement by associating the purpose of the movement and a
station at a moving destination (a station where the person
stays) and further associating the station at the moving
destination and time of stay or a stay time in the station.
For example, when a stay in a specific station is a stay for
days and a frequency of the stay for days in the specific station
is high, it is considered that a user has the home near the
specific station and is present in the home in a stay time from
the specific station.

[0096]

Further, ina stay for 15 minutes or less, it is considered
that this indicates that the purpose of the movement is simply
a transfer of a railroad. It is considered that a station where
the user stays for a medium length of time or a long time and
at a high frequency is a station where the user stays for work
or attending school.

[0097]

Therefore, in step 301, the ICcard 101 in this embodiment
classifies the stay of the user into six types (or groups)
according to whether the stay is for days, the length of a stay

time, and staying start time (i.e., time of the last exit).
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in the nonvolatile data nmenory 108 of the I C card 101 and stored in
the IC card 101 in advance by an adm ni strator, an operator, or the
| i ke. The behavi or type classification 2010 includes a | ast date
2011, a stay time 2012, exit tinme 2013, and a type 2014. [0100]

The | ast date 2011 includes a value indicating what kind of relation
a date of the last exit has with a date of this entrance tine, i.e

a date n e behavj or type classification 2011 is. referred to. fhe
o o IS e R P A P A YR DT PE S T e
entrance tine. The exit tinme 2013 includes a value indicating in

whi ch r afgéSeie 6F Tme 1AsttR&i%t3%:. The type 2014 incl udes an
identifier indicating a behavior type. [0101] In step 301, the
| C card 16P%8dfers to the ticket gate passage data 112b at the | ast
exit time and the ticket gate passage data 112a at this entrance tine
stored in the FAGnvolid fhecxplanabapyyd 1OBrandhession atleshaal oesype
referred to and the | ast date 2011, the stay tinme 2012, and the exit
ti me 201381aGerngequdntdry,2Gie 11C tlae df 104t selbotismehicch ft yhe 20bkemt
stay from passage through the ticket checker 161 at the |ast exit
time untiinveassage through the ticket checker 161 at this entrance
time is. [0102] Specifically, the I1C card 101 specifies a

val ue cor[mespandi ng traetbehdastrdats 20hkshy idettdron pong wWhetdterirgd
date indicated by the tinme 1303 of the ticket gate passage data 112b

at the | astteXidoridm®d S dgbkareshoty amsacdatias iradi£ad ed 1byng he dddme
1303 of the ticket gate passage data 112a at this entrance tine.
in the IC card 101 in advance by an administrator, an operator,
or the like. The behavior type classification 2010 includes
a last date 2011, a stay time 2012, exit time 2013, and a type
2014.
[0100]

The last date 2011 includes a value indicating what kind
of relation a date of the last exit has with a date of this
entrance time, i.e., a date when the behavior type
classification 2011 is referred to. The stay time 2012
includes a stay time from the last exit time to this entrance
time. The exit time 2013 includes a value indicating in which
range time of the last exit is. The type 2014 includes an
identifier indicating a behavior type.

[0101]
In step 301, the IC card 101 refers to the ticket gate

passage data 112b at the last exit time and the ticket gate

passage data 1l2a at this entrance time gtored in the
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[ 0103] The I C card 101 specifies a value corresponding to the
stay time 2012 by subtracting the tinme 1303 of the ticket gate
passage data 112b at the exit tinme fromthe tine 1303 of the ticket
gate passage data 112a at the entrance tinme. The IC card 101
specifies a value corresponding to the exit time 2013 according to
time indicated by the tinme 1303 of the ticket gate passage data 112b

t the | t th t d t

AL R, SR L LR
1303 at thi t t diff t, .the_beh t , _
32 RRBERESA LA, S S e i

indicates that it is hig Ilkel¥ t hat _t he purfose of the stay is to
return heve bec§8§§eﬂﬁ§n§@§y t8ealst GyreiotOHagRletpaomich type Rt
the date indicated by the tine 1303 at the last exit tinme and the
dat e i ndidc&fed byow Ragsage fdopugth thiest bpkehritedliemn lleathehe dmst
date and the stay tine 2012 is equal to or shorter than 15 m nutes,
t he behagixait type whaskiddssmdonh2ough pheitl cRet ndicsdktees 1élte;npetI2Ls
The type 2 indicates that it is highly likely that the purpose of the
stay i s antramsfeertiofe agailroad or the like. [0106]

[0102]

Specifically, the IC card 101 specifies a value
corresponding to the last date 2011 by determining whether a
date indicated by the time 1303 of the ticket gate passage data
112b at the last exit time is different from a date indicated
by the time 1303 of the ticket gate passage data 112a at this
entrance time.

[0103]

The IC card 101 specifies a value corresponding to the
stay time 2012 by subtracting the time 1303 of the ticket gate
passage data 112b at the exit time from the time 1303 of the
ticket gate passage data 112a at the entrance time. The IC
card 101 specifies a value corresponding to the exit time 2013
according to time indicated by the time 1303 of the ticket gate
passage data 112b at the last exit time.

[0104]
When the date indicated by the time 1303 at the last exit

time and the date indicated by the time 1303 at this entrance

time are different, the behavior type classification 2010 in
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When the date indicated by the tinme 1303 at the last exit time and
the date indicated by the tine 1303 at this entrance tine are the
sane date, the stay tinme 2012 is longer than 15 m nutes and equal to
or shorter than 4 hours, and the tinme indicated by the tinme 1303 at
the last exit time is before 16 o' cl ock, the behavior type
classification 2010 in Fig. 7 indicates a type 3. The type 3

i ndi cates,.that, i.t Jj.s highly likely that the purpose of the.stay s
shoppi ng%&rg't heﬁni ec.ahc[%l(‘%]type t. \%‘gn%tyﬁ? atlélqeﬁ?@itceast gélaﬁ_y itthe s
time 130 .atsbth '%%t exit time _and the gate indicated by the tine
1303 at PHEDINASRGY CPAS 4PE PHEPSRECHALES THEYotSyFe |TRFIEL Fiqms
| onger than 15 m nutes and equal to or shorter than 4 hours, and the

time indCCRUEE By IFEAY me® 18053 §9e #2%E-exit time is after 16
o' cl ock, the behavior type classification 2010 in Fig. 7 indicates a
type 4. TR&%SjJpe 4 indicates that it is highly likely that the
purpose of the stay is a | esson at night or the |like. [0108]

Wien the date Whéihcthedlane tihdiciamedIBP3a tiihe 12388 aixithet last anit
the date indicated by the tine 1303 at this entrance tine are the
sanme dat &imehengt et daee 2012l ¢st¢drigerthtehanmé ha0Bsat aridi ¢ ks tranee
indicated by the tine 1303 at the last exit tine is before 16

o' cl ock, ttime beleavher sthypedekasshili thei o0a20l0nmen2FiYy. 19 equiTateom@
type 5. The type 5 indicates that it is highly Iikely that the

pur pose ehddterstAyniss whktes ,t ke [Hkaavid109be classiWent:ibe date
indicated by the tine 1303 at the last exit tine and the date

i ndi cat ednbyritghe 7 iR Ala thifse ent r anee thigke sanedike tsyme Hiat et
the stay time 2012 is longer than 4 hours, and the time indicated by

the tinme ;L3603 @byt Nedast @l dHdurpAld &r %@ISOJ%FI&S the hehand,or

type classification 2010 in Fig. 77indicates a type The type 6

i ndi cat e, ¢t f&atraﬂitlﬂo%&‘icgﬁltﬁl% ilkﬁ% ~that the purpose of the stay is a
drinking party or the I1ke. 011%/
[0106]
When the date indicated by the time 1303 at the last exit
time and the date indicated by the time 1303 at this entrance
time are the same date, the stay time 2012 is longer than 15
minutes and equal to or shorter than 4 hours, and the time
indicated by the time 1303 at the last exit time is before 16
o’clock, the behavior type classification 2010 in Fig. 7
indicates a type 3. The type 3 indicates that it is highly
likely that the purpose of the stay is shopping or the like.
[0107]
When the date indicated by the time 1303 at the last exit
time and the date indicated by the time 1303 at this entrance

time are the same date, the stay time 2012 is longer than 15

minutes and equal to or shorter than 4 hours, and the time
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Not e that values stored in the behavior type «classification 2010 in
this enbodi mrent may be any value and are not |limted to the val ues
stored in the behavior type classification 2010 shown in Fig. 7.

Pur poses

allocated to the types are not limted to the purposes

expl ai ned above. In the behavior type classification 2010 shown in

Fig. 7,

one day is from3 o'clock in the norning to 3 o' clock in the

ind subSGUIIESTLRY et RATBoRAUPor bat 1 BURE Tokor th ity 1 Gaee: g

(stay) 118a, the I C card 101 cal cul ates the_behayior attripute data

113 using

[0112]

S8 eridit Q5PaVAPEa HB1° e3ERSEVHLCabieRt 9L SR epignl.”

Thebehavi orattri but edat al | 3st or edi nt henonvol atil e data

menory 16891€3¢ES & e [fo113pe type 4rilgdigatesafhdbplidndtomyighly
di agram showi ng the behavior attribute data 113 in the first
enbodi meAt kGt kéasr édenPurmps® iodn.tHeOBt4]y is a lesson at night or

the like.
[0108]

When the date indicated by the time 1303 at the last exit
time and the date indicated by the time 1303 at this entrance
time are the same date, the stay time 2012 is longer than 4
hours, and the time indicated by the time 1303 at the last exit
time 1s before 16 o’clock, the behavior type classification
2010 in Fig. 7 indicates a type 5. The type 5 indicates that
it is highly likely that the purpose of the stay is work or
the like.

[0109]

When the date indicated by the time 1303 at the last exit
time and the date indicated by the time 1303 at this entrance
time are the same date, the stay time 2012 is longer than 4
hours, and the time indicated by the time 1303 at the last exit
time is after 16 o’ clock, the behavior type classification 2010
in Fig. 7 indicates a type 6. The type 6 indicates that it
is highly likely that the purpose of the stay is a drinking
party or the like.

[0110]

Note that wvalues stored 1in the behavior type
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The behavior attribute data 113 in the first enbodi nent stores a
behavior attribute indicating a stay by the user. The

behavi orattri butedatall3 includes a station code 501, a stay date and
time 502, a score value 503, a score offset value 504, a score
coefficient 505, and a saturated nunmber of days 506. [0115]

The behavior attribute data 113 in the first enbodi ment includes a

plurality_of entr roups..cor.respanding to the type. 2014 classified
by st ep. S025 PR 6 TAND Kha ThaRe SRS Il dbt (Heacifbh ZOHS (47
Fig. 7. The behaggﬁﬁ,atéribut data 113 shown_in Fig. 8 includes six
entry gr6aps Bt the™type 10t GPEhe EHGRT y1yr blips PELEVES TS 1FPe
[0116] Rows of the behavior attribute data 113 in the first
enbodi meRLAHSFAIFEE 88 &40 FRD niftbried 1 oh | AEEASEE B IamreraE 10
val ues, informationconcerningthestaysbytheuser. [0117] The
station &58etBDES|iFES tds Lanitgente fiha puspgsesyekndpeaeimpevst atliton
where the ticket checker 161, through which the user exits, is
provi dedthfhhehayion ype icomdsidi ozt teidbiby Otlife sbpahi bn Figde 750dne day
indicates a station where the stay is started. The station code 501
cor r espongsftom Bhe’ ctatk an tdodmot802gafo Bhe dliwket ngateenpas sagen idat .a
112. [0118] The stay date and tine 502 includes a date and
ti me wherotthalstay was started. The stay date and tine 502
corresponds to the tinme 1303 of the ticket gate passage data 112b
transmtted frgmbiskeceadsr, wh pebcderieg 131lseepi N ath® ¥ ubsd ikl
steps of the behavior attribute recording processing (stay)
118a, the IC card 101 calculates the behavior attribute data
113 using a different data area for each type selected in step
301.
[0112]

The behavior attribute data 113 stored in the nonvolatile
data memory 108 is explained.
[0113]

Fig. 8 is an explanatory diagram showing the behavior
attribute data 113 in the first embodiment of the present
invention.

[0114]

The behavior attribute data 113 in the first embodiment
stores a behavior attribute indicating a stay by the user. The
behavior attribute data 113 includes a station code 501, a stay

date and time 502, a gcore value 503, a score offset value 504,

a score coefficient 505, and a saturated number of days 506.
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The score value 503 includes a score value calculated by the
behavi or attribute recording processing (stay) 118a. The IC card 101
and the reader witer device 121 provide the user with a service
according to a value of the score value 503. In this enbodi nent, an
entry with the high score value 503 indicates a stay perforned at a
hi gh frequency. [0120] The score offset value 504 includes an
of fset v Igﬁf5 sed in a function for calculating the score val ue 503.
The scor et val ue 504 maybe a val ue given in advance by the

operator or the like or may be updated according to a frequency of a
stay of the uséfe gﬁﬁﬁviﬁé %EB?%B%F?§%F*%&ﬂﬁbl§oﬁh?sf%ﬁ§ﬁne M tan

interval of the stay decreases, the score value 503 is maintained at
a high vaPGeudes12 Rlurality PHeeBEBY SEVER T ICOTERSESOBLinE Fadeke &vpe
coefficient used for calculating the score value 503. The score
coef fi ci @RiL4508 @y i@ da yalseryiavdn im Fadrarkc @y titise bheperdicsr tore
the like or may be updated according to an interval of a stay of the
user. Whedasise focertd woefFlikilentFigN5 15 [Tow, beheryiidr tle riiftuerey ala tef
t he stay decreases, the score value 503 | ess easily decreases. [0122]
The sat unaBedhowmbem &figdaygs 1506 vided wdes emtwat werarged dforthe type 1
cal culating the score value 503. The saturated nunber of days 506
i ncl udes ta taleue videats i (Rareases-oen e scoses val ue

[0116]

Rows of the behavior attribute data 113 in the first
embodiment include, as attribute information indicated by
numerical values, information concerning the stays by the user.
[0117]

The station code 501 includes an identifier uniquely
indicating a station where the ticket checker 161, through
which the user exits, is provided. That is, a station indicated
by the station code 501 indicates a station where the stay is
started. The station code 501 corresponds to the station code
1302 of the ticket gate passage data 112.

[0118]

The stay date and time 502 includes a date and time when
the stay was started. The stay date and time 502 corresponds
to the time 1303 of the ticket gate passage data 112b
transmitted from the reader writer device 121 during an exit.

[0119]

The score value 503 includes a score value calculated
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503 exceeds a fixed value. The score offset value 504 and the score
coefficient 505 may be updated according to a value of the saturated
nunber of days 506. [0123] In the first enbodi nent, rows
included in the entry groups of the behavior attribute data 113 are
four rows. The rows included in the entry groups are set in advance
by the operator or the like. The operator or the |like sets the rows
included.in . the . entry groups .according to a capacity, of nenory such
as the n(?ﬁ/vothéet iqe@a(%ttogf ﬁ&%‘&ﬂ%% r(?fcq%rﬁglqgcpcrg)r%ﬁ 'g T%éﬁ'aé‘frggrlégﬁ'he
rows included jn the_entry _groups be five or pore rows or, may be
one or ol gﬁﬂcﬁﬁgeéo&raﬁgsgh?oﬁ%$g¥ﬁfﬁﬁ}ter gEVlgﬁr&%QtHﬁPY&%%é#“bf
rows of the entr¥lgroups,included in the behavior attribute data 113
i s the nif5ér W& iTh SEVaRSe 2AMEFHETHY ARIUF (He The KeBifootd st
can execute the processing in the first enbodi nent using the
nonvol at 9% -daf® RB#Br §MRO8iHERENgRR $RRTY edlBlapales thigl Gigmie value
After step 301, the IC card 101 specifies, out of the entry groups
511 to 5B ofindicaiedmd ortait tpdhineneldtart 1a3high Eneayegepup
corresponding to the type 2014 sel ected according to the behavi or
type cl ad$ilflicdati on 2010. The I C card 101 determ nes whet her a
station code corresponding to the station code 1302 of the ticket

gat e passage date dd3beabffddie vadste BRUtIhEDRAES i es€BELi alhe used
station code 501 of the specified entry group (step 302). That is,

t he | C camdal®idndet enntdescathalhet iy il isedbrat vhheel 868 . exitie tddBrd S
a station where the user stayed in the past and a station where the

ngrz 6]st ayF fitfe tavh 1 EURNC aSala $9108 Jivahieh ntddradcd beehd Ipauencs
or the like or may be updated according to a frequency of a
stay of the user. When the score offset value 504 is high,
even if an interval of the stay decreases, the score value 503
is maintained at a high value.
[0121]

The score coefficient 505 includes a coefficient used
for calculating the score value 503. The score coefficient
505 may be a value given in advance by the operator or the like
or may be updated according to an interval of a stay of the
user. When the score coefficient 505 is low, even if the
interval of the stay decreases, the score value 503 less easily
decreases.

[0122]
The saturated number of days 506 includes a value used

for calculating the score value 503. The saturated number of

days 506 includes a value that increases when the score value

39



When the station code corresponding to the station code 1302 of the
ticket gate passage data 112b at the last exit time is present in the
specified entry group in step 302, a stay immedi ately before the
execution of the behavior attribute recording processing (stay) 118a
(hereinafter described as stay of this tine) is a stay used in the
past and used at a frequency equal to or higher than a fixed
frequency...The | C.card .101. al ready tains the scaore valu 03 of .the
behavi or%gt3t ?%BSFng%?%}iel%V@&ﬁl@ér n&ﬁﬁ LOREE £ Vf‘\rljf e$8?e‘?ﬁm({?ﬁ@q C
card 101 shifts tq _step 303 in order to.update the_score val ue 503.
[ong7]  seore AppdeiciBrtanss g Be CERHCTaISCHPLa A elo e/ Hoik &1
val ue 503 concerning the stay of this time on the basis of the score
val ue 503P5 FEIIV AT ERITHERSh SheBEhar%r attribute data 113 (step
303). After step 303, the IC card 101 updates the behavior attribute
data 113 [§d&cdding to the cal cul ated score val ue 503 and aval ue of
the time 1303 of the ticket gate passage data 112b at the | ast exit
tinme (step 304fn EI2Birst embodyhenta gicats omebadedoinespendinigyt o
the station code 1302 of the ticket gate passage data 112b at the

| ast exi grouwps P Bhsemhaniche spechit@dlagrd Nyl 3groepfonr steps 30ZLhe
the stay of this time is a stay not used in the past or used at a

f requencydwewenctlh@ed he fiheedrfomquarayns ey efear e n taerdrcecand tHl
does not retain a score value of the behavior attribute data 113
concer ni ppesudivracst aye Theeef ores dderdtGcandch@ll shefist & acisd efpwadS
in order to generate a new row of the behavior attribute data 113 and

cal cul at e nichegeepi g tHal 88t 29I A Ld ceBrihagnedar Oxba t 12 AUr a memor
After step 302, the IC card 101 cal cul ates the sco%% vaI%e 503 Y

concer ni G rhgsstay fortiindiine Rfcd hedahavidy &t tdibute J8cordng
processing (stay) 118a anew (step 305) . After step 305, the IC card

101 updaies 1he hehayior [t gh{ighﬁeﬁaﬁﬁ i3 é‘ﬁEng%g%u%%trgigg f);eg%i;it%e

val ue 503 cal cul ated anew an e ticket gate pa
the |ast o?tletorte' nrﬂ":bvo(s‘?toerp n?ag/e)be érpe'l.%)]} more and three or less rows.
[0124]

Since the number of rows of the entry groups included
in the behavior attribute data 113 is the number set in advance,
the IC card 101 in the first embodiment can execute the
processing in the first embodiment using the nonvolatile data
memory 108 having a limited capacity.

[0125]

After step 301, the IC card 101 specifies, out of the
entry groups 511 to 516 of the behavior attribute data 113,
an entry group corresponding to the type 2014 selected
according to the behavior type classification 2010. The IC
card 101 determines whether a station code corresponding to

the station code 1302 of the ticket gate passage data 112b at
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A cal cul ation nmethod for a score value S"'1 for updating the score
value 305 in step 303 is explained below. [0131] The new
score value 503 (the score value S'i) is calculated using the score
val ue 503 (a score value Sn) included in a row of the behavior
attribute data 113 in which the station code 1302 and the station
code 501 match in step 302, the score offset value 504 (a score

or15et vabuesly oIS BERLe; SOBHLLELE"L S0R: (. B0PLE S0 ELENL IO

T -A nE%é%the%;éntry group (step 302). That 1s, the IC card 101
determines whether a station at the last exit time is a station
where the user stayed in the past and a station where the user
stays at a frequency equal to or higher than a fixed frequency.
[0126]

When the station code corresponding to the station code
1302 of the ticket gate passage data 112b at the last exit time
is present in the specified entry group in step 302, a stay
immediately before the execution of the behavior attribute
recording processing (stay) 118a (hereinafter described as
stay of this time) is a stay used in the past and used at a
frequency equal to or higher than a fixed frequency. The IC
card 101 already retains the score value 503 of the behavior
attribute data 113 concerning such a stay. Therefore, the IC
card 101 shifts to step 303 in order to update the score value
503.
[0127]
After step 302, the IC card 101 calculates the score value

503 concerning the stay of this time on the basis of the score
value 503 already retained in the behavior attribute data 113
(step 303). After step 303, the IC card 101 updates the
behavior attribute data 113 according to the calculated score
value 503 and a value of the time 1303 of the ticket gate passage

data 112b at the last exit time (step 304).
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[ 0133] The score coefficient Kis a value of the score
coefficient 505. The score offset value Ais a value of the score

of fset value 504. A date Tflti is a date indicated by the tinme 1303
of the ticket gate passage data 112b at the last exit tine. A date T,
is a date indicated by the stay date and tinme 502 of the row of the
behavi or attribute data 113 in which the station code 1302 and the
station %qgg 01 match in step 302. That is, a value cal cul ated
according calculation forrmula (T"1-T,) is the nunber of days
fromthe stay t he | st time to the stay of, this tinme. In the

fol | owi ng expl AREF 6n =8 WEPUE0R CORARGT B @l &g Foraafic
(T"1-Tn) _iis described as use interval T.1-T. The use interval

i ndi cat ed381 Phtvar S addtqpattagaiata 112bat i L8R tswr{ Xt ine

cal cul ated using a calculation formula (2). [0135] [Math 2] sat(X)=1
(M is absent in the specified entry group in step 302, the stay

of this time is a stay not used in the past or used at a frequency
lower than the fixed frequency. Therefore, the IC card 101
does not retain a score value of the behavior attribute data
113 concerning such a stay. Therefore, the IC card 101 shifts
to step 305 in order to generate a new row of the behavior
attribute data 113 and calculate the score value 503 stored
in the new row.
[0129]

After step 302, the IC card 101 calculates the score value
503 concerning the stay of this time of the behavior attribute
recording processing (stay) 118a anew (step 305). After step
305, the IC card 101 updates the behavior attribute data 113
according to the score value 503 calculated anew and the ticket
gate passage data 112b at the last exit time (step 306).
[0130]

A calculation method for a score value S,,; for updating
the score value 305 in step 303 is explained below.
[0131]

The new score value 503 (the score Valiue Sn+1)  is
calculated using the score value 503 (a score value Sn) included

in a row of the behavior attribute data 113 in which the station
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=X (X<I)(2) [0136] The function sat(X) is a saturation function.
[0137] That is, when the use interval T1-Tn is set on the
absci ssa, the score value S1141 is given by an exponenti al
distribution in which a maxi mumvalue is saturated at 1. [0138]

A point value P'"'" is a value selected according to a condition of a
stay. As the point value P1141 in this enbodi nent, four values, i.e

val e ar 68 SEDE AR F %t%%#ﬁfo@%%&é”%%xfﬁl {8 i R e

value S"' is al so Iar% this epbodi nent, the new value is 0.75,
t he new |ﬁ£§%9ﬁ?%u9élﬁe€?§Q§@?OF%%eEéﬁﬁiﬁh§baﬁﬂ??%Oﬁe§OQ%§}Q%ﬁ?t
nor mal val ue |s 0.25. [0139] In step 303, i.e., when the score

val ue 503%s (Gp&LCEE, Ctoﬁféfllé%%’rtd K01 286} éc e iavd adamn dayrmplauel 1or-

the normal val ue as the point value Finn= For exanple, when a val ue

of the ud@l3gtlerval T111-T11 is a nultiple of 7, the IC card 101

sel ects the sane day value as the point val ue Prin.. When t he val ue

of the udé&aitdt érdval T1141-T, is not a nultiple of 7, the IC card 101

sel ects the normal value as the p0|nt val ue P11+1. [0140]
Snri=sat{Ppa+sat (e T, T ) Sn} (1)

[0133]

The score coefficient K 1is a wvalue of the score
coefficient 505. The score offset value A is a value of the
score offset value 504. A date Th,1 is a date indicated by the
time 1303 of the ticket gate passage data 112b at the last exit
time. A date T, is a date indicated by the stay date and time
502 of the row of the behavior attribute data 113 in which the
station code 1302 and the station code 501 match in step 302.
That is, a value calculated according to a calculation formula
(Tns1-Tn) 1is the number of days from the stay of the last time
to the stay of this time. In the following explanation, a value
calculated by the calculation formula (Tmp.1-Tn) is described
as use interval Ty,;-Tn. The use interval indicates an interval
of a stay.

[0134]

A function sat(X) is calculated using a calculation
formula (2).

[0135]

[Math 2]
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That is, when the sane day value is selected as the point val ue Fn+l,
the score value 5"1 is set to a value higher than the score val ue
Sa4l set when the normal value is selected as the point value Pfl,i.
By selecting the sanme day val ue as the point value Pn+lf when the
stay is started in the sane day every week, the score value S41 can
be set to a high value. [0141] When the score offset value A
is high, the use ipt>erval T"1-Tn at which the score value Sfl, 1
starts t&Fed'édse!rdm t he maxi mum val ue 1 can be increased. That
is, as the scorgo({%%it vaI&? A is higher, the score value Sfl,1 |ess

easily decreasé 2] When the score coefficient Kis high,

a degree of a decrease in the score value S',. with respect to the
use i nterlPAPeH 1-T, increases. Specifically, a degree (a gradient) of
a decrease in an exponential distribution of the score value Sri,"’
becones steep. THeattUnEtign 9% GPories heddteraniok Funagber, the
score value Sfl,1 nore easily decreases. [0143] In this
enbodi ment013MHe operator or the like sets an initial value of the
score offset value Ato 3 and sets an initial value of the score
coefficient K tThald 1lisn wdsantbe Wbidintramrtder T..WhEn asvakoe cof (13
is equal to or larger than

abscissa, the score value Sp,; is given by an exponential

distribution in which a maximum value is saturated at 1.

[0138]

A point value Ph,; is a value selected according to a
condition of a stay. As the point value Py,; in this embodiment,
four values, i.e., anewvalue, a new indefinite value, a normal
value, and a same day value are selected. When the point value
Pn.1 is large, the score value S,.; is also large. In this
embodiment, the new value ig 0.75, the new indefinite value
is 0.5, the same day value is 0.5, and the normal value is 0.25.
[0139]

In step 303, i.e., when the score value 503 is updated,
the IC card 101 selects the same day value or the normal value
as the point value Pp,;. For example, when a value of the use
interval Tp,1-Tn is a multiple of 7, the IC card 101 selects
the same day value as the point value P,,;. When the value of
the use interval Tp,1-Tn is not a multiple of 7, the IC card

101 selects the normal value as the point value Pg,q.

[0140]
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1, .e., when the score value Sn.,1is 1, the IC card 101 adds a val ue
of the use interval T'1-Tn to the saturated nunber of days 506.
Conversely, when the score value S'"i is not saturated, the IC card
101 sets the saturated nunber of days 506 to 0. That is, the

sat urat ed nunber of days 506 includes the nunber of days in which the
score value S",1 is saturated at 1. [0145] [Math 3] Pni.i+sat

e-K(T,"1-Tn-k Sp(3 014 The.l C card .101 inhcreases t.h
Coors of foot vAPES RS RIS ERRes e Gl UPabE T B ettt B, e o 11t
reaches a fi xed val and reduces the score coefficient K .ever i me
ho' oat UVALER Ramber 06 SUSFE. BeLBUEnes S5 Vel T L Koo A
the 1C card 101 can update the calculation formula (1), such that_a

cal cul at it8f PEPKE ¥2f-5F prevefti WECThehe RPENRhI (Rl ST ' 115 SR ERT 13F
decreasing is used for a stay in which a high state of the score
val ue S1EtRecBRENFUESLUROR47] BY selqpfliegaipf eSanheiry Helsig watde
nunber of days 506 indicates fourteen days and twenty-ei ght days, the
| C card POLNtnERbES 1 havhsgoEbeotfaptisyvarastAadbin Lhendanahday tehery
saturated nunber of days is forty-two days and fifty-six days,
reduces wkeksctihe casffd cicente KS-hy rOlbe Weh tdeashigharetduaunber of
days 506 is O, the IC card 101 resets the score offset val ue

[0141]

When the score offset value A is high, the use interval
Tht1-Tn at which the score value S,,; starts to decrease from
the maximum value 1 can be increased. That i1s, as the score
offset value A is higher, the score value S,,; less easily
decreases.

[0142]

When the score coefficient K is high, a degree of a
decrease in the score value S,,; with respect to the use interval
Tn.1-Tn increases. Specifically, a degree (a gradient) of a
decrease in an exponential distribution of the score value Sp.:
becomes steep. That is, as the score coefficient K is higher,
the score value S,,; more easily decreases.

[0143]

In this embodiment, the operator or the like sets an
initial value of the score offset value Ato 3 andsetsan initial
value of the score coefficient K to 0.1 in advance.

[0144]

Further, when a value of (3) is equal to or larger than
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A and the score coefficient Kto the initial values. [0148]

When the saturated nunber of days 506 expl ai ned above is not used,

for exanple, when a user who repeats a stay for the purpose of, for
exanpl e, returning hone cannot, for exanple, return hone because of a
| ong-term business trip or the like, the initial values of the score
of fset value A and the score coefficient K are used to calculate the

score value.Sn, |, _the ore value_Sn,1_of the st f t he pos
of , for éXa%pFé/ W@F&r%ﬁﬁgsﬁ8ﬁ§ Vﬁﬁ%ﬁi%ﬁél§sd%Cr€%%e§é %%M%S§L%5§§%%e
t he saturated numher. of days 506 is used, the score offset value A
and the §cdf u@o%?f?%‘?e‘?ﬁ;e KT (i dred Fr b the ?%?T?%Te‘%é}%e. of
Therefore, even after the |ong-term business trip, the score val ue
San corr 88¥EneY hg tCCHHRF ] FOFUTRE BLPPESE BiC ShorteRappmagurated,
returning hone |l ess easily decreases. [0149] The IC card 101
stores tRé&esdér €ara JO1SHEtEalth Sred Rt aha prusvesyh ipyes 31 el O -
above in the score value 503, stores the score offset value Ain the
score of Thett kgl uehsozaturatred nubar eife deyef FPEi Enelkias ttHee sumier
coefficient 505, and stores the tine 1303 of the ticket gate passage
dat a 112lpfatdaptse dragthiaxki tthe necore trelset ajn.date aatduranmed582. 1.
Consequently, the I1C card 101 updates the row of the behavi or
attributdodatsd 113 with which the station code 501 matches in step
302 (step 304). [0150] In step 305, the IC card 101

cal cul at gs1atthe 39core value S'.1 of a new row of the behavi or
attribute data 113. The I C card 101 cal cul ates a new score val ue

S11+1 usippg +a&agalectil™at,ropn*her nul az(4). [0151] [Math 4] S'1, P, 1(4)
[ 0152]
[0146]

The IC card 101 increases the score offset value A every
time the saturated number of days 506 reaches a fixed value
and reduces the score coefficient K every time the saturated
number of days exceeds the fixed value. Consequently, the IC
card 101 can update the calculation formula (1) such that a
calculation formula for preventing the score value Su,; from
easily decreasing is used for a stay in which a high state of
the score value S,.1 continues.

[0147]

For example, when the saturated number of days 506
indicates fourteen days and twenty-eight days, the IC card 101
increases the score offset value A by 1 and, when the saturated
number of days is forty-two days and fifty-six days, reduces

the score coefficient K by 0.01. When the saturated number

of days 506 is 0, the IC card 101 resets the score offset value
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When a station indicated by the station code 1302 of the ticket gate
passage data 112b at the last exit time and a station indicated by
the station code 1302 of the ticket gate passage data 112a at this
entrance tinme are the sane, a newalue (0.75) may be set in a val ue
of the point value P'1 in step 305 in the first enbodi nent. Wen the
station indicated by the station code 1302 of the ticket gate passage

data 112h at the last exit ti and t st.ation indicated by the
station ‘goareldlg 5T Y e ctqecifgt%lgeé}dte %gcs%atgée dat R 1Aba At %I S
entrance bi ]are different, a new indefinite value (0.5) may be set.
Cbnsequeﬁ Fg% it is possible to calculate a | ow score value S',_ for
a stay in which a station that the user exited last tinme and a
station that tHBSOsERCeRPEMEGTERI BWPRE Qe J8YFf efénexPlgingd above
Further, in step 305, the IC card 101 updates, using a cal cul ation
fornul a {5)ROfhBS§Eor ECFaf¥emBo8. (HR8R o e13AF O SieRgats % sApioffothe
behavior attribute data 113 corresponding to existing rows in the
entry gr 6bp merresedfi.nfer gxagwile [ 05U NENatHPIE} carnoit, -Lox greaple,
nil n)Sl (5)
return home because of a long-term business trip or the like,
the initial values of the score offset value A and the score
coefficient K are used to calculate the score value S,,;, the
score value Sn+1 Oof the stay for the purpose of, for example,
returning home immediately decreases. However, since the
saturated number of days 506 is used, the score offset value
A and the score coefficient K are updated from the initial
values. Therefore, even after the long-term business trip,
the score value S,,; corresponding to the stay for the purpose
of, for example, returning home less easily decreases.
[0149]

The IC card 101 stores the score value S,,1 calculated
by the processing explained above in the score value 503, stores
the score offset value A in the score offset value 504, stores
the score coefficient K in the score coefficient 505, and stores
the time 1303 of the ticket gate passage data 112b at the last
exit time in the stay date and time 502. Consequently, the
IC card 101 updates the row of the behavior attribute data 113

with which the station code 501 matches in step 302 (step 304) .

[0150]
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[ 0155] The score value Sp is a new score value calculated in
order to update the existing rows. [0156] As in the

cal cul ation nethod for the score value 503 in step 303, the score
coefficient Kis a value of the score coefficient 505 of the behavior
attribute data 113 corresponding to existing rows and the score
offset value Ais a value of the score offset value 504 of the

behavi or attri hute_ _dat 13 correspondi to.th Xi_Sting rows.

On the other h ﬁﬁ?tFﬁeggét€ﬂ$ﬁ}g?nggghggtga%ﬁﬁiégngt%ﬁ FHEE iR e
1303 of the ticket gate passage data 112b at the last exit_tine. The
date Tn §§“acﬁé9enF%dF8gt8g gﬁeth§h§Y59rd%FEr Hatei fetaobldf tHe IC
behavi or attribute data 113 corresponding_to the existing rows.
[0157] card 1Pfafalculihen * MEWB SRS FPdEesPn10fSERE 23T HG fricws
is calculated, the use interval T"1-T, indicates the nunber of days
froma ddprtvei tife stays were used last. The IC card 101 updates the

score val ue 503 of the existing rows according
[0151]

[Math 4]
Sne1=Pnsa (4)
[0152]

When a station indicated by the station code 1302 of the
ticket gate passage data 112b at the last exit time and a station
indicated by the station code 1302 of the ticket gate passage
data 112a at this entrance time are the same, a new value (0.75)
may be set in a value of the point value P,,; in step 305 in
the first embodiment. When the station indicated by the
station code 1302 of the ticket gate passage data 112b at the
last exit time and the station indicated by the station code
1302 of the ticket gate passage data 112a at this entrance time
are different, a new indefinite wvalue (0.5) may be set.
Consequently, it is possible to calculate a low score value
Sn+1 for a stay in which a station that the user exited last
time and a station that the user entered this time are
different.

[0153]
Further, in step 305, the IC card 101 updates, using a

calculation formula (5), the score wvalue 503 (a score value
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to the cal cul ated score value Si, [0158] After updating the
score val ue 503 according to the new score value Sy in step 305, the
| C card 101 cal cul ates a sumof the row of the behavior attribute
data 113 generated anew in step 305 and rows in which val ues are

al ready stored in the sentry group selected in step 301. Wen the
cal cul ated sum does not exceed the rows retained by the entry group

sel ected.n, st 301, Ig ard 101 add §%he row of_ the_behavi.ar
SUrT but Si0hT 8T 3 eRbrare ETRN At Een HbE FOCRHEL bRCE Seroine
selected., in step.301 (step 30 .(%0159] When éhe cal cul at ed
sum exce&s efcﬁéc’%'l 4 é“fsai%c‘f% THe e T Ry r SupS SeFect RS FRP st Bp-
301, the IC card 101 conpares the smallest score value Si, in the
existing[Péﬁé of the entry group selected in step 301 of the behavior
attribute data 113 and a value of the score value Sii of the new row
gener at edYRibstép 305 and deternines which of the values is |arger.
Wien the value of the score value Sfl,i of the newrowis larger, the
| C card $01=sa5ded es ntthen r 0Wdi ncl GBI ng the snal | est score value Si.
anong the existing rows with the new row i ncluding the new Sn+l (step
306). [016€ap5! Specifically, the IC card 101 repl aces the row
i ncluding the small est score value Sy anong the existing rows with
the station cote $302e théukl se 1303 ridche scalraulvatlet sedree sadade in
Snti, the initial value of the score offset value A the initial
val ue of otrderscor eipekefd ittienxilst angl tdes sat urated nunber of days
(=0) of the ticket gate passage data 112b at the last exit tine.
[0156]

As in the calculation method for the score value 503 in
step 303, the score coefficient K is a value of the score
coefficient 505 of the behavior attribute data 113
corresponding to existing rows and the score offset value A
is a value of the score offset value 504 of the behavior
attribute data 113 corresponding to the existing rows.

On the other hand, the date Tn,; is a date indicated by
the time 1303 of the ticket gate passage data 112b at the last
exit time. The date T, is a date indicated by the stay date
and time 502 of the behavior attribute data 113 corresponding
to the existing rows.

[0157]

That is, when the score value Si: of the existing rows

igs calculated, the use interval Tn,1-Tnp indicates the number

of days from a day when the stays were used last. The IC card

101 updates the score value 503 of the existing rows according

49



[0161] Wien it is determned in step 306 that the value of the
score value Sn4.1 of the newrowis smaller than the smallest score
value Si, anpong the existing rows, the row of the behavior attribute
data 113 generated anew does not include the score value Silt equal
to or larger than a fixed value. Therefore, the IC card 101 del etes
the row of the behavior attribute data 113 generated anew. [0162]

As expl ai_ned.abave, n the stay this tinme corresponds to the row
al ready Fé%g%ﬁéféﬁ$4ﬂ§§?éﬂﬁﬁﬁ%ﬁ %éi%?b ‘¢ data 113, the IC card 101

in the fir%% 3nbodinent updates the score val ue 503 of the existing
rows. el 1o stay of this tinme is not retained in the behavior
attribute data_113, the |1 C card 101 generates a row including a new

score val ue 503Tt6F PRESLREr FREMCOTR AT R0 26ECTHERLECt Hes S e
val ue 503 of the existing rows as well. The 1C card 101 deletes a row
i ncl udi nGRE FraMeest’ sdoréEepPaPie 50Beafbng?FAel hbvwwakdt 2 vas e BB
and the score value 503 of the existing rows. [0163]
Consequetfl Fhet hewl efchhd Rohavihor a4 Waysbvee adata el batendwrted anew
attribute data 113 including a high score value 503. Since it is
unnecessanystepr&faiand noow in which thkbuss e valreedy08tpsetloin thee
capacity of the nonvolatile data nenory 108 can be reduced. [0164]
Not e t hatsenitirystgep 303 e ladtddelrs corep Vel Les Whh ithd e lentlrayt egt alim
selected in step 301 nay be updated. A nethod of updating the score
val ues 5@3eqf nbhecrxestl tige rawss ire i8R 8ReSéePr3roup selected
in step 301, the IC card 101 adds the row of the behavior
attribute data 113 generated anew in step 305 to the entry group
selected in step 301 (step 306).
[0159]

When the calculated sum exceeds the rows retained by the
entry group selected in step 301, the IC card 101 compares the
smallest score value S;- in the existing rows of the entry group
selected in step 301 of the behavior attribute data 113 and
a value of the score value S,.; of the new row generated in step
305 and determines which of the values is larger. When the
value of the score value Sp,; of the new row is larger, the IC
card 101 updates the row including the smallest score value
S;- among the existing rows with the new row including the new
Sn.1 (step 306) .

[0160]

Specifically, the IC card 101 replaces the row including

the smallest score value Si; among the existing rows with the
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[ 0165] Since the score value 503 of the existing stay is
updated every tine a new stay is perfornmed, the score value 503
conformng to a |l atest state of the user can be retained. For
exanpl e, when the user changes a station in use because of
house-noving or the like, the score value 503 concerning a stay in
the station before the house-noving decreases every tinme the user

stays in_anew stati.aon t ot her , J.every ti t he user stays
in the néc’\?vagtlgtnl Sr?,(iet %%%Co?gevg e Qg@gbfﬁ% e able(huar%alL to‘?gaﬁqoﬁeblﬁag%e
data 113 _concerning .a stay.in t new stati i hcreases. [0166], .

ho & restin. EHE BEHAVE bYSdtr PhCE Bapke1astshl a1 bet BhgHicieh
can retain_a value conformng to the |atest behavior and a life style
of the u¥8rtle PH16RF Score casifigient &y arfl aRst Y& agt dH¥wiHy
presentation information 2030 presented by the information .

pr esent afPYR Protessithg 139Kkeh I3 PrrspdenBalrnthl gt the hresarit

i nvention. [0168] The presentation informati on 2030maybe

r et ai nedtitfet-he nmenory or the like included in the reader witer
device 121. The presentation information 2030 is set in advance by
the operdd6ldr the like and retained in the reader witer device

121.
When it is determined in step 306 that the value of the

score value Sp,; of the new row is smaller than the smallest
score value S;, among the existing rows, the row of the behavior
attribute data 113 generated anew does not include the score
value Sn,1 equal to or larger than a fixed value. Therefore,
the IC card 101 deletes the row of the behavior attribute data
113 generated anew.

[0162]

As explained above, when the stay of this time
corresponds to the row already retained in the behavior
attribute data 113, the IC card 101 in the first embodiment
updates the score value 503 of the existing rows. When the
stay of this time is not retained in the behavior attribute
data 113, the IC card 101 generates a row including a new score
value 503. On the other hand, the IC card 101 updates the score
value 503 of the existing rows as well. The IC card 101 deletes
a row including the smallest score value 503 among the new score
value 503 and the score value 503 of the existing rows.

[0163]
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[ 0169] The reader witer device 121 refers to, through the
information presentation processing 139, the behavior attribute data
113 and the presentation information 2030 transmtted fromthe IC
card 101 and determnes information to be presented to the user. The
presentation information 2030 includes a matching station 2031, a
state 2032, a tinme period 2033, and display contents 2034. [0170]

Th t chi t 20 d f f .

TS SRR TR S B T
d. Th t chi t ds t

il R R ST O e

2032 incluydes an identifier indicating whether the passage through
the ticketERetkdr E%lieﬁ?stsﬁéyl}'s‘éﬁ-’etél&na &t ARGl Gheneeere R’é‘tlue
gate or an exit fromthe ticket gate. [0171] The tine period
2033 i ndPeat és éOMrnﬁh&eFlﬁ@éCllﬁYoﬁ’é gae. npﬁ'\’loﬂétthlt@edﬁéﬁ fe¢MEEy3 108
shown in Fig. 9, values indicating "norning" (e.g., first train to 10
o'cIock)Fandbﬁth@Uq@§pg., 10 o'clock to 16 o'clock), "eveni ng"

(e.g., 16 o'clock to 19 o' clock), and "night" (e.g., 19 o'clock to

| ast trailA)l6dde stored. [0172]

Note that, in step 303, all the score values 503 in the
entry group selected in step 301 may be updated. A method of
updating the score values 503 of the existing rows is the same
as step 305.

[0165]

Since the score value 503 of the existing stay is updated
every time a new stay is performed, the score value 503
conforming to a latest state of the user can be retained. For
example, when the user changes a station in use because of
house-moving or the like, the score value 503 concerning a stay
in the station before the house-moving decreases every time
the user stays in a new station. On the other hand, every time
the user stays in the new station, the score value 503 of the
behavior attribute data 113 concerning a stay in the new station
increases.

[0166]
As a result, the behavior attribute data 113 in the first

embodiment can retain a value conforming to the latest behavior

and a life style of the user.
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The di splay contents 2034 include contents of information presented
to the user by the reader witer device 121. [0173] For
exanpl e, when the user passes through the ticket checker 161 of the
station in the nmorning to commute fromthe hone to a place of work
and enters the ticket gate, the station where the reader witer
device 121, through which the user passes, is arranged is highly
likely tﬁoQ%7% station where the user stays for days, i.e., a station
present near the home (equivalent to the type 1). The user is highly
likely to nove_to a station where the user stays for, the purpose of
work { equi val efit-% 0 °t & ?ﬁpgxgﬁ?nﬁﬁffﬂ diagram shouidd, P eseitdtd on
presentatiaon i nformati on 2030 in this enbodinment, information that

shoul d beéPFrEIeHaR 1P thePTREFN A SRY BBEoABIRFTES 181D B SESA tGTt 4Tk

next stay to which the user noves. [0175] . Fig. 10 is an
expl anat ®EPCEiSEG@m $A8wi Hg tHee t ifdke&t chabreimest | aft Hehg i pstesent
enbodi nent of the present invention. [0176] When t he user

passes tRno@gtitme ticket checker 161, the user holds the IC card 101
over the reader witer device 121. The reader witer device 121

recei ves,[0tll6r8dugh t he behavi or attribute readout processing 138, the
behavior attribute data 113 fromthe I1C card 101 via the antenna for

| C card comuniThat poasdFBaahdntref @mbaenten 2o o Gagasd reaammeaidcah itie
103. The reader witer device 121 presents, through the information
pr esent atne@drr 0eeshenyik39intnhae vl hofhé ofedder Uselt PASE WG4 hrxaugh
the ticket checker 161 to the display 130 on the basis of the

recei ved Thehtieerdtddidut hfigtmadiddn 20307ls set in advance by the

operator or the like and retained in the reader writer device

121.
[0169]

The reader writer device 121 refers to, through the
information presentation processing 139, the behavior

attribute data 113 and the presentation information 2030
transmitted from the IC card 101 and determines information
to be presented to the user. The presentation information 2030
includes a matching station 2031, a state 2032, a time period
2033, and display contents 2034.

[0170]

The matching station 2031 includes an identifier for
uniquely indicating a station where the ticket checker 161,
through which the user passes, is arranged. The matching
station 2031 corresponds to the station code 501 of the behavior

attribute data 113. The state 2032 includes an identifier
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Specifically, when the user passes through the ticket checker 161,
the reader witer device 121 refers to the behavior attribute data
113 received fromthe IC card 101 and conpares identifiers stored in
the station code 501 of the type 1 to the type 6 (the entry group 511
to the entry group 516) and an identifier (retained in advance)
indicating the station where the reader witer device 121 itself is

arranged.. r er.witer _device 121 determ nes whet her .the station
wher e theln-rge;% é—'relz%1 };JPSF&I&%VF%% VAR é:(r%rraoﬁlgqtre%tﬁse ??E%ﬁge%‘?%{?ﬂgél
type 1 to t type 6 of the behavior_attriput ata 113. [0178

When the%éft gﬁ?oﬁ%é‘rseaph%w}é%%‘é? W5 %ﬁ"edgﬁjggglgéait? SLaf a?féje%j firom
included in the type 1 to the type 6 of the behavior attribute data
113, thetéﬁaﬁ%ﬁ$QHuﬁ%¥qhe reader witer device 121 is arranged is a
station where the user started stay in the past for the purposes

i ndi cat ed %8y tthe type 1 to the type 6. Therefore, the reader witer
device 121 refers to the presentation information 2030 in order to
present, to théhgseineipgBromtdlo? éodéerptesgad Yiakiesiqdaistaye day.
destination) to which the user is highly likely to nove fromthe
station Vhertde Henreeaurian i 2@33 delvper 121Fig.aPrangéaies] Ghddlcating
The reader witer device 121 specifies a row of the presentation info
mat i on 208@ronmgtfe (bagi.s dfiratttyyrein e 0di ogcibek st atdaon: et e e ke ,
reader witer device 121 is arranged, a direction in which the user
passes thoooghlbk& tbcketotheckkrf , 16dvéahnent (ange, or6 afy €ddR ,ta@nNd a
time period when the user passes through the ticket checker 161.

[0180] o’ clockhqr examigghtvhenetdie, useropasser thr augh the iti)ckete
checker 161, if the matching station 2031 of the presentation
stored.
[0172]

The display contents 2034 include contents of
information presented to the user by the reader writer device
121.

[0173]

For example, when the user passes through the ticket
checker 161 of the station in the morning to commute from the
home to a place of work and enters the ticket gate, the station
where the reader writer device 121, through which the user
passes, 1s arranged is highly likely to be a station where the
user stays for days, i.e., a station present near the home
(equivalent to the type 1). The user is highly likely to move
to a station where the user stays for the purpose of work
(equivalent to the type 5).

[0174]
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information 2030 is the "type 1", the direction in which the user
passes through the ticket checker 161 is the entrance, and the tine
period is norning, the reader witer device 121 specifies arowin
whi ch the display contents 2034 is "type 5 station direction service
information". [0181] The reader witer device 121 specifies
the station code 501 in a rowin which a value stored in the score

val ue 503 i's the ighest in dfe Lufe.d (ihe euly araup 213) of bhe,

behavi or attrlbute Fec Fiomd car e rea

ter d 121 t he f or,mat
' & st abl AR R RAIACY t%g?  BoBacP niErhfFanleuie s o
0182 | | d ab di cates that ,
L0192) shose') AeRg LS 20 Sl net sbose o sales Liateo LATE e

order to nove fromthe hone (equivalent to the type 1) to the place
of work (¢ MAYES5), the reader witer device 121 presents, to the
user, service information of a railroad in a station direction in

whi ch thdOgl7&de of work is present. [0183] For exanpl e, when
the user passes through the ticket checker 161, if the matching

stati on 2031 offighe Ifr dseraat ¢xiplamdopnnt doag2e80 showing 'thepd ikkednd
the direction in which the user passes through the ticket checker 161
i s the exiheckerhecieaderheufiitreat edewiode mERL speché imse semoviniventhiah
the display contents 2034 is "type 1 station periphery service

i nformat i[@n1'7.6]

When the user passes through the ticket checker 161, the
user holds the IC card 101 over the reader writer device 121.
The reader writer device 121 receives, through the behavior
attribute readout processing 138, the behavior attribute data
113 from the IC card 101 via the antenna for IC card
communication 123 and the antenna for IC card communication
163. The reader writer device 121 presents, through the
information presentation processing 139, information for the
user passing through the ticket checker 161 to the display 130
on the basis of the received behavior attribute data 113.
[0177]

Specifically, when the user passes through the ticket
checker 161, the reader writer device 121 refers to the behavior
attribute data 113 received from the IC card 101 and compares
identifiers stored in the station code 501 of the type 1 to

the type 6 (the entry group 511 to the entry group 516) and

an identifier (retained in advance) indicating the station
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[ 0184] The exanpl e expl ai ned above indicates that, in the
exanpl e shown in Fig. 7, the user arrives at the station near the
home and the reader witer device 121 presents, to the user,

i nformation concerning a service provided in the periphery of the
station near the hone. [0185] According to the first

enbodi nent, the 1 C card 101 cal cul ates the score val ue 503 concerning
a stay o i f i.cket t sage . 11 nsm t
during pg@tseg%et%?%r %&%‘rﬁieﬁguij‘ltcel@etd%ﬁe(% Fe]lfzsllg%s%a]l% ag%:%%-?%%c? tl%%
transmts the behayior. attri £ d%;a 113 inglg%ﬁng %he score %?Jue
503 for &SER&EYIEGTI e 1E% SRS FBCIDEE ThErdor e v StE
possi bl e ég Qrovide a .service based _on the behavjaor attribute dat
113 for &&ENTGEEFTOMIY Sy RXAGiond 4he S ETEar P Sfo I Santd tidad dietthe
checker 161 including the reader witer device 121 w thout invol ving

a changet@Peand &t iHHe 1BaRfe Qrtf itfe-Rekav s9stanr Thaetereats tha-

el ectronic ticket of the IC card 101. [0186] The 1 C card 101
in the filPdt78nbodi ment dynanically changes the score val ue 503 of

t he behavior attribute data 113 according to a use interval of a
stay, periodi cWhgnothehetstapn wbereheh¢|keaddherefore,détige 121 is
possi ble to cause the score value 503 of the behavior attribute data
113 to aetrowmedal byirfoluded anstheitypd i useheatyaadge odf t e ehiaori,oror
a rhythmof |ife that changes according to a transfer in work,

house- nowitng,ibat et ethi ke3 pftHehetaseon Wisere esllkbadetr wsipes iditied o
provide a service nost suitable for the user conformng to a | atest

state of 1bheiuserra@kdirlis a statRwi helerd auwdeer stefrdcavsefy in
eachentrygroup included in the behavior attribute data 113 are set in

advance amnd ghky tBe PRIV BFosd & ridtes Q)ylja%eh@\_{/-ﬁfeglttb@ thdhtype

score.value 03 i s retained. Thereforez t he IC.card 01 !n t he f!rst
enbodi menpt, C%%é%@%&ﬁé%t%ﬁép£8£8é§'Q&ih%ﬂﬂ&é&ﬂé&t1§ﬂbQQE€?QttHﬁ%ﬁ%

the nonvol atile data nmenory 108 having a |imted capacity.
presentation information 2030 in order to present, to the user,
information concerning a station (a stay destination) to which
the user is highly likely to move from the station where the
reader writer device 121 is arranged.
[0179]

The reader writer device 121 specifies a row of the
presentation information 2030 on the basis of a type including
the station where the reader writer device 121 is arranged,
a direction in which the user passes through the ticket checker
161 (an entrance or an exit), and a time period when the user
passes through the ticket checker 161.

. [0180]
For example, when the user passes through the ticket

checker 161, if the matching station 2031 of the presentation
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[ 0188] Further, the IC card 101 in the first enbodi nent can
transm t, through the behavior attribute readout processing 119, only
the behavior attribute data 113 having the high score value 503 to
the reader witer device 121. Therefore, it is possible to end the
conmmuni cation between the 1C card 101 and the reader witer device
121 in a sufficiently short time. [0189] (Second Enbodi nent) Fig. 11

'S a bl ogk . agran shoung 2. physieal ; pontjguiation of an 4G sard,.

system € Cchargi ng “managenent sy m 151, "an avi or

attri bute tabul ation ste 3 in econd .enbaqdi_nent of the present
Chvent i ofisstobaaped tREEH 125 ] ARG AR TEY e SR B
card 101, P regi ster .term nal 145, a reader _witer device 621

t he gate\?ﬁgs é\/\E)l%ﬂE?rfLﬁ het WY RIS 2, FhR - AT iy ein atfaheiR 121
system 151, the behavior attribute tabul ation system 153, the

behavi or SRESEEAPESdEt A194s &1 5 1 dn Fhen & 1ERId vhictdran that?diiis el s s ype

[ 0191] ' ) . )
5 gstation direction service information”.

[0181]

The reader writer device 121 specifies the station code
501 in a row in which a value stored in the score value 503
is the highest in the type 5 (the entry group 513) of the behavior
attribute data 113 received from the IC card 101. The reader
writer device 121 presents, on the display 130, service
information in a station direction indicated by the specified
station code 501.

[0182]

The example explained above indicates that, in the
example shown in Fig. 7, when the user enters the ticket gate
in order to move from the home (equivalent to the type 1) to
the place of work (the type 5), the reader writer device 121
presents, to the user, service information of a railrocad in
a station direction in which the place of work is present.
[0183]

For example, when the user passes through the ticket
checker 161, if the matching station 2031 of the presentation
information 2030 is the “type 1” and the direction in which

the user passes through the ticket checker 161 is the exit,
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The 1C card 101 in the second enbodi nent and the 1C card 101 in the
first enbodi ment may be the sane IC card 101. The reader witer
device 621 communicates wwth the 1C card 101 via radio and is
connected to the POS register termnal 145 via a communi cation |ine
146. The reader witer device 621 transmts charging information and
t he behavior attribute information of the 1C card 101 to the charging
managenent system 151 via the GN1 and the .network 152. 192]
The G f%f,%Fﬁ%ﬂ%%fﬁﬁ%i¢ﬁ5§?v%ﬁg i%&rﬁ%ﬁﬁ”ﬁﬁﬁﬁbéﬁeﬁ?ws§§tgﬁﬁféthFhe
behavi or _attri bute tabuyl ation system 153, the behavi or, istogy _
ervice

dat abase TER L3N FIHETH FHibtoTy dRAbasEC 25507 n PERdPIELEN
enbodi rent _are the sanme as the GA 141, the network 152, the charging

managemerf tOFEREMCTST, the behavior attribute tabul ati on system the
behavi or hi story database 154, and the card hi story database 155 in
the firstlOd88ddi ment. Therefore, explanation thereof is onitted.

[ 0193] One GW 141 is connected to a plurality of the reader
writer devi cesTb2l sAammldeewbiringd gbgirar ahfigadest Hdadig 1741 tdred
the reader witer devices 621 are hierarchically connected to the
networ k &B2mpll@lehpwn in Fidi Ke tthe L€ecandriOési atttiee fitragtion near
enbodi nent, the 1C card 101 in the second enbodi nent includes the IC
card comuheiltatée amd £hé indeidrave) tédetime anteprasdwts | €Eocalid user,
comuni cation 103, the power supply circuit 104, the CPU 105, the
wor k nmemany oGt idhecphegtraingeatseirdilie dltds ity ehat hé & <ot gh sty
108, and the authentication nmechanism 109. Like the program nenory

107 in theaef istst iembedarehe tHengr ogram nmenory 107 in the second
enbodi nent retains the ticket processing 115, the chargi ng processing
116, the [gRfgsance processing 117, the behavior attribute recording
processing (stay) 118a, the behavior attribute recording processing

(purchase) 118R..apdihRe hehayibors ;atdri byt &1 fadeut (RLoCcessLR9311%
calculates the score value 503 concerning a stay on the basis
of the ticket gate passage data 112 transmitted during passage
through the ticket checker 161. The IC card 101 transmits the
behavior attribute data 113 including the score value 503 for
each stay to the reader writer device 121. Therefore, it is
possible to provide a service based on the behavior attribute
data 113 for each user only by changing the IC card 101 and
the ticket checker 161 including the reader writer device 121
without involving a change of an entire large and wide-area
system that treats the electronic ticket of the IC card 101.
[0186]

The IC card 101 in the first embodiment dynamically
changes the score value 503 of the behavior attribute data 113

according to a use interval of a stay, periodicity of the stay,
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[ 0195] Further, |ike the nonvolatile data nenory 108 in the
first enbodi ment, the nonvolatile data nenory 108 in the second
enbodi nent retains the balance data 111, the ticket gate passage
data 112, and the behavior attribute data 113. [0196] Li ke the
reader witer device 121 in the first enbodi ment, the reader witer
device 621 in the second enbodi ment includes the IC card

ConnuniC%ﬁjgg ;g. .gbgb%% %%E nn E%%%éé%gﬁigtxacause1juascorexggxg%e

comuni cati on , thevor heprogram menory 1
aut henti i 0 chani sm 127, . th 0 nication IF (interface) 8
and the |t53pP§ytq$eF%f§’§fVl[%1§§frl%u%e %Jﬁ%%?ajegaggra\}\?ﬁg‘?%?l‘a%ﬁgefééldvf n
t he second enbodi nent is connected_to_.the displa 6%90. The reader

? G

witer dévPEBTEST R Sy & TERYBUYh Vitfor Rt ght httorFhat

processing 139 and the di sgl ay IF 129, information presented to users
on the di%ng);aslg@tpoF@l]}@g] o & transfer in work, house-moving, or the

like of the user. As a result, it is possible to provide a
service most suitable for the user conforming to a latest state
of the user.

[0187]

Further, the numbers of rows of each entry group included
in the behavior attribute data 113 are set in advance and only
the behavior attribute data 113 having the high score value
503 1is retained. Therefore, the IC card 101 in the first
embodiment can execute the processing in the first embodiment
using the nonvolatile data memory 108 having a limited
capacity.

[0188]

Further, the IC card 101 in the first embodiment can
transmit, through the behavior attribute readout processing
119, only the behavior attribute data 113 having the high score
value 503 to the reader writer device 121. Therefore, it is
possible to end the communication between the IC card 101 and
the reader writer device 121 in a sufficiently short time.
[0189]

(Second Embodiment)

Fig. 11 1is a Dblock diagram showing a physical
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The program nmenory 126 retains the charging processing 136, the
behavi or attribute readout processing 138, and the information
presentation processing 139. The behavior attribute readout
processing 138 and the information presentation processing 139 in the
second enbodi nent are the same as the behavior attribute readout
processing 138 and the information presentation processing 139 in the

first em%%ﬂﬁggqﬁﬁ§m§%%ﬂgEglqghﬁ%g%F%ygg%ﬁggié]égg%ﬁgﬁg%%naqﬁ?qﬁh

enbodi nment s the sane ion-as chargin CESS
inthe first e i ment d rforns electronic _.noney. settlenent. in
purchase?yfﬁfﬁg?% ;- dand gﬁﬁgggE%V%%raé%%ﬁﬁ%%E% Eﬁﬁﬁig%#ﬁﬂu§%ftem 153
processing‘perforne by the reade iter device 621 and the I1C card
101 in tH ?e@&?d’%ﬁt‘?d‘ﬁ??%ﬁ”&efb? he bt RENTEFhvERTFBRCT0200]
The sequence ﬁhart in Fig. 12 shows processing executed when a user
hol ds thd%'@%ard 101 over the reader witer device 621 connected to
the POS register termnal 145 in order to purchase a comodity and
the purchase offBEhéYESMTOENAYT &5t -ed by nsllagtasorie shapwst 10e
| C card 101. The sequence in Fig. 12 is started in a state in which
communi c& PER BEEWEEARTt hermaadar 14pi t erreed¢tevtRienantevhes 12 carthe
101 is established. [0201] First, the POS register term na
145 t r ang@itiesray scH&Wgi) ng4anobhe 7détiwopkt he2 r dddercharidierg deviageenGRit.
The chargi ng anmount 711 includes a value indicating an anmount (a.
char gi ng symment ) 5t hat hs et ber suthtriacited thbomatienbal,ates 13 | hthe
el ectronic noney retained by the I1C card 101. Upon receiving the
char gi ng ratmitor’ histblie Beadeaserite; &eii€ife GZar$tardtothelaahdgag
processing 136. [0202]

155.

[0191]

The IC card 101 in the second embodiment and the IC card

101 in the first embodiment may be the same IC card 101. The

reader writer device 621 communicates with the IC card 101 via

radio and is connected to the POS register terminal 145 via

a communication line 146. The reader writer device 621

transmits charging information and the behavior attribute

information of the IC card 101 to the charging management system

151 via the GW 141 and the network 152.

[0192]

The GWs 141, the network 152, the charging management
system 151, the behavior attribute tabulation system 153, the
behavior history database 154, and the card history database

155 in the second embodiment are the same as the GWs 141, the

network 152, the charging management system 151, the behavior
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Processing fromtransm ssion of charging data 1201 to the IC card 101
by the reader witer device 121 until an end notification 2020 is
transmtted fromthe IC card 101 to the reader witer device 621 in
t he second enbodi nent is the sane as the processing fromthe

transm ssion of the charging data 1401 to the IC card 101 by the
reader witer device 121 until the transm ssion of the end

notifi catqn.2003 LrgmLheo}, ﬂ&n,lgéféﬁe%%?if%%%toyg 58EaHE¥LGS

621 in the ment shiown 1'n
Specifical ly, .the reader witer deyice % transmts _the chargin
dat e 12027 FFH A HEL SHaryT TR SHBtRG L Aol Tdeha) i iriie. CHARSIGRt -
anount 7%%ﬁjs tored, to the |C card 101, The, chargi ng data 1201
i ncl udes 5%§%ﬁﬁﬁrﬁfgﬁﬁﬂﬁ1%oQ1€hﬁ{ﬁP md? ¢t WS4 shop where the PCS
regi ster termnal 145 is arranged, and tinme when purchase was
per f or med-0 13304 Upon receiving the charging data 1201, the
| C card 101 updates the bal ance data 111 stored in the nonvolatile
data nenory 1087 ¢ lfthel T RARRGERG SARIAR St et ¥ rftthe eRadginy ideama
1201. Thereafter, the IC card 101 transmts the end notification 2020
i ncl udi ngley vsisué2ilndl @ st INeF Mgt BéR -t hd rharayl gy mochssEig 145 arsl
successful and a value indicating the bal ance 1504 of the bal ance
data 111the rhedezadeiteridericeyiced 62¢& hi@286thically Afnmected to
transmtting the end notification 2020 to the reader witer device
621, theth€ catavclkl l&mds t he chargi ng
[0194]
Like the IC card 101 in the first embodiment, the IC card
101 in the second embodiment includes the IC card communication
IF (interface) 102, the antenna for IC card communication 103,
the power supply circuit 104, the CPU 105, the work memory 106,
the program memory 107, the nonvolatile data memory 108, and
the authentication mechanism 109. Like the program memory 107
in the first embodiment, the program memory 107 in the second
embodiment retains the ticket processing 115, the charging
processing 116, the entrance processing 117, the behavior
attribute recording processing (stay) 118a, the behavior
attribute recording processing (purchase) 118b, and the
behavior attribute readout processing 119.
[0195]
Further, like the nonvolatile data memory 108 in the

first embodiment, the nonvolatile data memory 108 in the second

embodiment retains the balance data 111, the ticket gate
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processing 116 and starts the behavior attribute recordi ng processing
(purchase) 118b. The I C card 101 cal cul ates, through the behavior
attribute recordi ng processing (purchase) 118b, score val ues i ncl uded
in the behavior attribute data 113 correspondi ng to ki nds of

purchase. The IC card 101 updates the behavior attribute data 113
with the cal cul ated score val ues. Concerning the behavior attribute

di i t aj | | ai ned | ow.
o206 2B89BErRaRS, WA CHEEF e Rendid ST BT RBTET by (ne
behaviorégag%gbute recordi ng processing (purchase) 118b, IC card 101

transmt nd notification 2021 to the reader witer device 621

d ds th i attribute recordin rocessi ng, (purchase) 118b.
[0007) DR BT FEE B st F Peit BRCDORAST ERBCTSHASE
witer device 621 transmts an end notification_712 to the PCS
regi st er CREIFERAFT 195 T dENAS St Aol cHarF§enSe proe iR et 1Tivd Veled

notification 712 includes a value indicating whether the char%ing
processi f§€1I6 FAEhecPTNERE g2 102N $Fsd@essThif amfecanyafge IC card
i ndi cating the bal ance 1504 of the bal ance data 111 of the IC card
101. [02@8mupier téwdi heB t dechBY dicdg proeesd ngnaBp 12thet ke adogram
memory 126, the authentication mechanism 127, the
communication IF (interface) 128, and the display IF 129.
[0197]
The reader writer device 621 in the second embodiment
is connected to the display 130. The reader writer device 921
displays, through the information presentation processing 139
and the display IF 129, information presented to users on the
display 130.
[0198]
The program memory 126 retains the charging processing
136, the behavior attribute readout processing 138, and the
information presentation processing 139. The Dbehavior
attribute readout processing 138 and the information
presentation processing 139 in the second embodiment are the
same as the behavior attribute readout processing 138 and the
information presentation processing 139 in the first
embodiment. The charging processing 136 in the second

embodiment includes the same function as the charging

processing 136 in the first embodiment and performs electronic

62



witer device 621 starts the behavior attribute readout processing
138. The behavior attribute readout processing 138 in the second
enbodi nent is the sane function as the behavior attribute readout
processing 138 in the first enbodi ment. The behavior attribute
readout processing 119 by the IC card 101 is also the sane function
as the behavior attribute readout processing 119 in the first

enbodi ne 0 .The card 101 may transmt, through the
behaviongpF&i%%%%lfggﬁghfIg 6%%%?%%@'119, t he behavior attribute

data 113 iqglqding t he hi ghest score value to the reader witer
devi ce 6if Pltransnit several behavior attribute data 113 to the

reader witer device 621. [0210 wever, upon receiving the
behavi or attri %&ge Hars 31 qlf%"!“ﬁ? FEAEE gg??ﬂ?@ll?r W?%@F?ﬁ%@@d
device 621 transmts the received behavior attribute data 113 to the

PCS regi S¥erh® &Emdtd WIAESE HIOUGE PRé BuhaREOHC SRS bt 6y Bagswcond
processing 138 in the second enbodi ment. [0211] Consequent |y,

the POS EBrsidenteafi fdle RIR S prlesiHt 1@hoppi ng i nf or mati on and
the like to the user according to the score values included in the
recei ved [B@R&Ji or attribute data 113. Note that the reader witer
devi ce 621 may specify, through the information presentation
processi ng 139Thei a¢guanteorhgresented .t 92t $leows grr ooy i g@xteaitheel
score val ues included in the behavior attribute data 113 and transm t
t he speciwhieada iudeyr mmilidenthe 1heaRASLoegisdethicerabhdal vWdb:ef GR12]ce
621 connected to the POS register terminal 145 in order to
purchase a commodity and the purchase of the commodity is
settled by electronic money of the IC card 101. The sequence
in Fig. 12 is started in a state in which communication between
the reader writer device 621 and the IC card 101 is established.
[0201]
First, the POS register terminal 145 transmits a charging
amount 711 to the reader writer device 621. The charging amount
711 includes a value indicating an amount (a charging amount)
that should be subtracted from the balance of the electronic
money retained by the IC card 101. Upon receiving the charging
amount 711, the reader writer device 621 starts the charging
processing 136.
[0202]
Processing from transmission of charging data 1201 to

the IC card 101 by the reader writer device 121 until an end

notification 2020 is transmitted from the IC card 101 to the
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Note that the reader witer device 621 may acquire, through the
information presentation processing 139, necessary information froma
server or the like, which retains information, via the network 152.

[ 0213] The behavior attribute readout processing 119 in the
second enbodi nent is the sanme as the behavior attribute readout
processing 119 in the first enbodi nent. [0214] Fig. 13 is an

cessing 11 i rst embodi men Fig
b0l mentoor " RE bFesant Pavert i tn Foarrnt dRBbaRehEC 8RRt hans

devi ce 621 ansni t he chargi data 1201 to the I.C card 101
t hr ough Fﬁeké a 6?%%55%8 eggPﬁgQ%§6Frﬁ%%m%ﬁ%% ?n%gd%ﬁ%. IHE 197

a termnal |.D_120 jme 1203 char gi ng .anount 1204, a shop type
1208, and RS FBp basts 06| optef e reaa BTN voh day T d Thpaths
includes an identifier for_uniquely indicating the reader witer
devi ce 621SahH2E8M-8SpBRASE tid e coFoRo ket e E hER e £ ha t8F Hevrad
621 is provided. Note that a plurality of the reader witer devices
621 may B@lpﬁgvﬁagdrepﬁggﬁ@m@ﬁ@g:dev1ce 621 in the first embodiment

shown in Fig. 2A.
[0203]

Specifically, the reader writer device 621 transmits the
charging data 1201, in which the charging amount included in
the charging amount 711 is stored, to the IC card 101. The
charging data 1201 includes the charging amount, a value
indicating a shop where the POS register terminal 145 is
arranged, and time when purchase was performed.

[0204]

Upon receiving the charging data 1201, the IC card 101
updates the balance data 111 stored in the nonvolatile data
memory 108 with the charging amount stored in the charging data
1201. Thereafter, the IC card 101 transmits the end
notification 2020 including a value indicating whether the
charging processing 116 is successful and a value indicating
the balance 1504 of the balance data 111 to the reader writer
device 621.

[0205]
After transmitting the end notification 2020 to the

reader writer device 621, the IC card 101 ends the charging
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[0217] The time 1203 includes a value indicating a date and
ti me when purchase was perforned. The chargi ng anount 1204 includes a
val ue that should be subtracted fromthe bal ance 1504 of the IC card
101 according to the purchase. [0218] The shop type 1205 and
the shop taste 1206 are values indicating a type and a tendency of a
shop where purchase was perfornmed. The shop type 1205 and the shop

taste 120 @o%%%sﬁ%@ By, @an,,Qperalorg ofy, L hﬁ%fiji{?ﬁo'k”a%%g%g\%ea‘%%% dg%rg[

t he shop™where t reader writer device I'S provi The rea

wri ter d%% e s@dh st - Fena e)ﬁh‘il%%arg'bﬂ% data 120d1 1he SHopLyRe,

1205 and®tRe shop efained he r ader writ & device
621. [02 . .S an ex ry diagra ShOMA a shop
ol assi {1 %gllrr%lﬁ%zo%h? b saeina ERbOAPHERT oS h Beemiocest iy
inventio 0 e shop cIaSS|f|ca ion 1208 is set by the
operatorQBFEF s#ikelFﬁbadVﬁﬁ%Ee Tﬁ@*?ﬁbplpﬁéédf§0513ndjﬁﬁeh?ﬁ@ﬁlor
taste 1206 of shops are set in advance according to the shop

cl assifi é&ttfféﬂ?ui:?ogat?hé1r3e§d%rr6\/ﬁﬂqré}l%\ﬂ%é<3@315 rft ef?‘ﬁ%dﬁr“ee shdpe

type 1205 and the shop taste 1206 of the shop, where the
IC card 101 updates the behavior attribute data 113 with the

calculated score values. Concerning the behavior attribute
recording processing (purchase) 118b, details are explained
below.
[0206]

After the behavior attribute data 113 is updated by the
behavior attribute recording processing (purchase) 118b, IC
card 101 transmits an endnotification 2021 to the reader writexr
device 621 and ends the behavior attribute recording processing
(purchase) 118b.

[0207]

Upon receiving the end notification 2021, the reader
writer device 621 transmits an end notification 712 to the POS
register terminal 145 and ends the charging processing 136.
The end notification 712 includes a value indicating whether
the charging processing 116 by the IC card 101 is successful
and a value indicating the balance 1504 of the balance data
111 of the IC card 101.

[0208]

After ending the charging processing 136, the reader

65



reader witer device 621 is provided, in a nenory or the like in
advance. [0221] One shop type 1205 and one shop taste 1206 are
set for each of the shops in the second enbodi nent. However, a
plurality of the shop types 1205 and a plurality of the shop tastes
1206 may be set for each of the shops. The retained shop type 1205
and shop taste 1206 may be updated according to tine. [0222]

The shop glassi ficatLon ¢ OSth%Bde&ea %%gf;v%% fcaﬁtgglg!}% PBout

1205, and the shop taste € naire nane

type of dit a .ser e_treated op_ty
1265 75 BrSERE 18 o By FV&PEa?F%’@E%{‘ﬁ%eﬁ%?@O t‘fo@r"?ﬁésgﬂgpﬁ%
taste 12Q6 an |de tifier.for cla he sho 1 into a
predeterrjrinhtgl type°a f%?%ﬂg??tlﬁstz’ft% %t%Eanlb@g T%Z@iﬁ ehavior
There are SI een t es as the sho § pe. 1205 in the second

enbodi neAt S éF wtﬁer a%tt%%%e% 138 1R bprehstebradpeeih- t e
second enbodi nent. The shop taste 1206 in the second enbodi nent is

cl assi f i PGPEYEOTIPEG HLEUEENFEROON e PARG ORI St 2L AnkHt the T6 armrd fg
the shop taste 1206 of a shop having high conveni ence such as a

conveni eAée a3#6r £he spgies dunfcdri rhass e adee 11206 téfr i ustvo prasalduiy

hi gh entertai nment such
processing 119 in the first embodiment.

[0209]

The IC card 101 may transmit, through the behavior
attribute readout processing 119, the behavior attribute data
113 including the highest score value to the reader writer
device 621 or transmit several behavior attribute data 113 to
the reader writer device 621.

[0210]

However, upon receiving the behavior attribute data 113
from the IC card 101, the reader writer device 621 transmits
the received behavior attribute data 113 to the POS register
terminal 145 through the behavior attribute readout processing
138 in the second embodiment.

[0211]

Consequently, the POS register terminal 145 can present
shopping information and the like to the user according to the
score values included in the received behavior attribute data
113. ©Note that the reader writer device 621 may specify,

through the information presentation processing 139,
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as a sweets shop. 3 is set for the shop taste 1206 of a shop having

both the characteristics. [0224] Fig. 15 is an explanatory
di agram showi ng the behavior attribute data 113 in the second
enbodi ment of the present invention. [0225] The behavi or

attribute data 113 in the second enbodi nent retains the score val ues
cal cul ated on the basis of kinds of behavior concerning kinds of

pur chase . ro.. T re ws_ of _the hehavior . attribute.data
D na SRR i R s BB ab B AR T Eu VTR YA RS
behavior .attribute data 113 in the second enbodi t includes a shop
Cerm nal L0rabEed $n BhE ARy et (T o EE 8 TEe “TRiF 4 Chopid drE g gup e
519. [022 shop term nal group 517 includes, score val ues

6] ... T
f or eachsg%gﬂfWﬁ@rén&%E. for THRE SHHat LeEnipde Shop

term nal group 517 retains score values of shops where frequencies of
purchase[gﬁlgﬂe user are high. [0227] The shop type group 518
includes score val ues of each shop type 1205 of a shop where the user
performed purchase. thadt ke raedshopriyse FFOUFrS182} elaynscstiore

val ues of the shop type 1205 with high frequenci es of purchase by the
user. through the information presentation processing 139,

necessary information from a server or the like, which retains
information, via the network 152.
[0213]

The behavior attribute readout processing 119 in the
second embodiment is the same as the behavior attribute readout
processing 119 in the first embodiment.

[0214]

Fig. 13 is an explanatory diagram showing the charging
data 1201 in the second embodiment of the present invention.
[0215]

The reader writer device 621 transmits the charging data
1201 to the IC card 101 through the charging processing 136.
The charging data 1201 includes a terminal ID 1202, time 1203,
a charging amount 1204, a shop type 1205, and a shop taste 1206.
[0216]

The terminal ID 1202 includes an identifier for uniquely
indicating the reader writer device 621 and corresponds to a
shop where the reader writer device 621 is provided. Note that

a plurality of the reader writer devices 621 may be provided
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[ 0228] The shop taste group 519 includes score values for each
shop taste 1206 of shops where the user perfornmed purchase. That is,
the shop taste group 519 retains score values of the shop taste 1206
wi th high frequencies of purchase by the user. [0229] The shop
term nal group 517 includesaterm nal | D521-1. The shop type group 518
i ncludes a shop type 521-2. The shop taste group 519 includes a shop
taste 521 IE% 8; the shop termnal group 517, the shop type group
518, and ghe op taste group 519 includes a use date and tine 522, a
score val 3, a score offset 524, a score coefficient 525, and a
sat urat ed nunber of days 526. [0230] The termnal 1D 521-1

i ncl udes an id%ntléler uni quel y i.ndicatin POS regi ster term nal

145 wi th which UEE L pet FOFTEEesuT éﬁ IFRELDE AT R e ddidte

witer device 621. The termnal 1D 521 corresponds to the termnal ID
1202 of tHETChBREFRESEat W d2@ETfoomed. The  THeTgHSS t9peuBD1-104
i ncludes an identifier uniquely indicating the sh(£ type 1205 of a

shop wherd@alglagsér Vigdiseor FRHes e T tsifsFaq e gpitle balance

corresponds to the shop type 1205 of t he charging data 1201. [0232]
1504 of the IC card 101 according to the purchase.

[0218]

The shop type 1205 and the shop taste 1206 are values
indicating a type and a tendency of a shop where purchase was
performed. The shop type 1205 and the shop taste 1206 are set
by an operator or the like in advance according to the shop
where the reader writer device 621 is provided. The reader
writer device 621 stores, in the charging data 1201, the shop
type 1205 and the shop taste 1206 retained by the reader writer
device 621.

[0219]

Fig. 14 1is an explanatory diagram showing a shop
classification 1208 in the second embodiment of the present
invention.

[0220]

The shop classification 1208 is set by the operator or
the like in advance. The shop type 1205 and the shop taste
1206 of shops are set in advance according to the shop
classification 1208. The reader writer device 621 retains the

shop type 1205 and the shop taste 1206 of the shop, where the
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The shop taste 521-3 includes an identifier uniquely indicating the
shop taste 1206 of the shop where the user perfornmed the purchase.
The shop taste 521-3 corresponds to the shop taste 1206 of the
chargi ng data 1201. [0233] The use date and tine 522 indicates
a date and tine when the purchase was perfornmed and corresponds to
the tinme 1203 of the charging data 1201. The score val ue 523, the

scor e of : e C ficient 28y d_t t er
of days E%ghgﬁgéfﬁgggaﬁégggetﬁgi5%%#% vélue'Sg',atﬁgmgg%ﬁggo SQF@%
val ue 50 re coefficient 505, and the saturated nunber of
days SOGiFn%?%g%%%rst enbodi ment. [ 0234] In the second
enbodineg% éﬂe shop term nal group 517 includes four rows and the
shop typ 52 p 518 includes four rows. The shop taste group 519

i ncludes two rows because there are_only three kinds of the sho
taste 1206, Th@PFoRGSPEVRECHZPR FRE SHEFRER Aaic ohoth T 3 foe
shop type group 518 are set in advance by the operator or the |ike.

[0235]  each GhetBFerdtARs ot 't Hd'q | RRCSRE s AROIIH/NE ncl HABEVEH- t Fe
shop term_ nal group 517 and the shop type group 518 according to the
capaci t yPet1rend tyemér fheuehorstYResnbavel aid | @ ridtza ek rof ¢fharhe
| C card 101. Therefore, the rows included in the shop term nal group
517 and thetsisop20ppaagr dgpsedigor each of the shops. The retained

shop type 1205 and shop taste 1206 may be updated according
to time.
[0222]

The shop classification 1208 includes a name 1207, the
shop type 1205, and the shop taste 1206. The name 1207
indicates a name of a type of a commodity or a service treated
by the shop. The shop type 1205 is an identifier uniquely
indicating the name 1207. The shop taste 1206 is an identifier
for classifying the shop type 1205 into a predetermined type
and uniquely indicating the type.

[0223]

There are sixteen types as the shop type 1205 in the second
embodiment and there are three types as the shop taste 1206
in the second embodiment. The shop taste 1206 in the second
embodiment 1s «classified according to convenience and
entertainment. 1 is set for the shop taste 1206 of a shop having
high convenience such as a convenience store. 2 is set for

the shop taste 1206 of a shop having high entertainment such
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may be five or nore rows or may be one or nore and three or |ess
rows. [0236] In the second enbodi ment, the rows included in
the shop taste group 519 of the behavior attribute data 113 are two
rows. This is because, in the second enbodi ment, there are three

ki nds of the shop taste 1206. However, when there are four or nore
ki nds of the shop taste 1206, three or nore rows maybe included in

th h t iz i nal
Shop 1 ypa-aronp BlB Srtssy” 1+ et TiREent BOB cgoun it S Shop
termnalh %g | %%%h,%h% %@%%%ﬁq%%#§ﬁ§55518, and the shop taste group

519 i ncl ude n-the behavi or e data 113 are set in advance.
Thereforﬁ 2%2? | C card 101 in the second enbodi nent can execute the
pr ocessi 8 i'n'the second enbodi nent using the nonvolatile data nmenory
108 having the_|limted, capacity. [0238] _. Fig. 16 is a. flowhart
for expl ai ni ngFt-Ae haha¥i %ﬁ%i? ?%F;é%%ﬁQﬁ?E)ﬁﬁ%ﬁﬁégﬁﬂﬁﬁaéﬁﬁ¥%ﬁé§é)
118b in the second enbodi nent of the present_invention. [0239]

The behaftéridiEe Kiate ridcorth nghproeeseingmPpditrRSePL1E8s Present

execut ed when the user perforns purchase in a shop. The behavi or
attri but 80VeEsA®Ng processi ng (purchase) 118b

[0225]

The behavior attribute data 113 in the second embodiment
retains the score values calculated on the basis of kinds of
behavior concerning kinds of purchase by the user. Therefore,
rows of the behavior attribute data 113 indicate kinds of
purchase by the user as numerical values. The behavior
attribute data 113 in the second embodiment includes a shop
terminal group 517, a shop type group 518, and a shop taste
group 519.

[0226]

The shop terminal group 517 includes score values for
each shop where the user performed purchase. That is, the shop
terminal group 517 retains score values of shops where
frequencies of purchase by the user are high.

[0227]

The shop type group 518 includes score values of each
shop type 1205 of a shop where the user performed purchase.
That is, the shop type group 518 retains score values of the

shop type 1205 with high frequencies of purchase by the user.
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roughly includes three kinds of processing. [0240] Processi ng
in steps 1101 to 1105 is generation of the behavior attribute data
113 concerning the shop where the reader witer device 621 is

provi ded and accurul ati on of the generated behavior attribute data
113. Processing in steps 1106 to 1110 is generation of the behavior
attribute data 113 concerning the shop type 1205 and accunul ati on of
t he geneq§5§g1behavior attribute data 113. Processing insteps 1111
and 1112 is cal culation of a score value of the behavior attribute

data 113 concerjin S e 0 o t

cal cul at ed behggleo&?hétgteﬁra}%ﬁ%)g%ﬁpa 5]11%3%??)%2%% QQHLQ \I"%l%% 1§<{]§§ 4
card 101 etani%es gggthﬁr %he teéhinal I D 521-1 ¢ rres%pndin%'to
the ternPhaP FBS1502 PheSPEEEI VB ENEFGi N SdaPaT 1261 s PEFGPEE S n
the shop_termnal groyp 517 of the behavior attribute data 113 (step
10y oAb ot et e GraTRaP PO 850 1E COTTES P 20 he
termnal |D 1202 is stored_in the shop termnal group 517, the user
per f or ne@PPReEPBF LAY i th Bhep Whedeerhee sy PRregasst Py et U6eiks
pur chase and perfornmed purchase before. Therefore, in order to update
the scord0¢@Ple 523 of a row including the terninal ID 521-1 same as

the termnal 1D 1202, the IC card 101 shifts to step 1102.
The shop terminal group 517 includes a terminal ID 521-1.

The shop type group 518 includes a shop type 521-2. The shop
taste group 519 includes a shop taste 521-3. Each of the shop
terminal group 517, the shop type group 518, and the shop taste
group 519 includes a use date and time 522, a score value 523,
a score offset 524, a score coefficient 525, and a saturated
number of days 526.

[0230]

The terminal ID 521-1 includes an identifier uniquely
indicating the POS register terminal 145 with which the user
performed purchase and including the reader writer device 621.
The terminal ID 521 corresponds to the terminal ID 1202 of the
charging data 1201.

[0231]

The shop type 521-2 includes an identifier uniquely
indicating the shop type 1205 of a shop where the user performed
purchase. The shop type 521-2 corresponds to the shop type
1205 of the charging data 1201.

[0232]
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[ 0243] When the terminal 1D 521-1 corresponding to the
termnal 1D 1202 is not stored in the shop term nal group 517, the
user perfornmed purchase in a shop where the user visited first or a
shop where the user rarely visits. Therefore, in order to generate
t he behavior attribute data 113 anew and cal cul ate the score val ue
523 anew, the IC card 101 shifts to step 1104. [0244] After

oLePAICL 10 picortp walahe 4P scme alucaTZi g Bk iy

i ncluding the termna sane as the termna

card 101.cal cul S new scoy n. step . 1102), . [024 The
| C card ié?lgéng aﬁ%?t%é?%eﬁggg%réieglﬁg f%fl%Eﬁ%gQ%%gLsE%Feu§§FUe
523, the scare of.f 524 _and thfhsc re coeffi%%§$t 525 of ar

a %r i

t w_(an

oxi St i ngPEOW TBESt RESSHOCEEP i n P SEF 1 Ml ch THE SR D
521-1 sane as_the termnal ID 1202 hﬁlstored i n stgg 1101. The new
score valtiE SHeP t&stql duls &F by's T A &43%6h ¥othula (1) in the
first enbodi nent. [0246] In the second enbodi nent, the score
coeffici éfE3Rlis a value of the score coefficient 525, the score
offset value Ais a value of the score offset 524, the date Tn."1 is
a date (a purchBseugatdtst ane §1mened 2 |l cateer Bydeke angd Ippyhen
the received charging data 1201, and the date T, is a date (a
pur chasetdat pusthelse Wast peinfermetdicgat edrive spendsdaddthe dridet iLd3
522 of the existing row That is, a value calculated by the
cal cul at odin ther milaacrgiHgl-dgta s12hk. nukibersobreayslhieohRpur chas eagfre
the last tine until purchase of this tinme. The val ue cal cul ated by
t he cal cuolf&sieans o mileas ¢ dne OB fiix- idastc ERBe thrad thees i es vad nhinbBr
bel ow. [0247]

of days 526 are the same as the score value 503, the score offset

value 504, the score coefficient 505, and the saturated number

of days 506 in the first embodiment.

[0234]

In the second embodiment, the shop terminal group 517
includes four rows and the shop type group 518 includes four
rows. The shop taste group 519 includes two rows because there
are only three kinds of the shop taste 1206. The rows included
in the shop terminal group 517 and the shop type group 518 are
set in advance by the operator or the like.

[0235]

The operator or the like sets the rows included in the
shop terminal group 517 and the shop type group 518 according
to the capacity of the memory such as the nonvolatile data

memory 108 of the IC card 101. Therefore, the rows included

in the shop terminal group 517 and the shop type groups 518
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As the point value PnA, in the second enbodi nent, three values, i.e.
a new val ue, a normal value, and a sane day val ue are sel ected
according to conditions for purchase. In the calculation of the score
value Sfl,1 in step 1102, when a value of the use interval Tn,I-T, is
a multiple of 7, the sane day value is selected as the point val ue

P'i. When the value of the use interval Tn+l-T, is not a nultiple of
7, the n val j C 2 S n
enbodineﬁ%?a%grﬁgggn%?eﬁggg7gggg égtégg Pﬁecﬁgwbgaﬁgg? %5@'?§r§§togé

t he sane dag val ue, and 0.25 is set as the normal value. For exanple,
an initiar>vafu85of the score offset value Ais set to 3 and an
initial Yglgg of the score coefficient Kis set to 0.1. These

nureri cal'%¢aPles in the present invention nay be changed to any

val ues by the operator or the like. [0249] In the secqond enbaqdi nent,
as in the firsttenppdishmd Smhreh 'vépﬁEISWS(%?CfggﬁguﬁT éﬁf’g%Op

| arger than 1, that is, when the score value S", _is 1, the IC card
101 addstRRESVETAUEP 61 %t Pk thseLRhREF 9Bl TN L] §atRel ShAGFat e TRtifoer
of days 526. Conversely, when the score value Sn,1 is not saturated,
the | C cEZhdsibseanes ., oln hhehrecend cabed ingmberttraays orese kipss)
As in the first enbodinent, the IC card 101 increases the score
of f set valfuehd shvep \taste 1S satiomvatved nwhier therdagse 52817 eac heyea
fi xed val ue and decreases the score coefficient K every tinme the
sat ur at etindsbef tbfe dhyp 26 eieoédsthhee fdrxedre atares me@ynse duedtided
the 1C card 101 can update the calculation formula (1) such that a
cal cul at Hanther smba st Prevant ig1p tleiacohe stabpecStminameeasig B17
decreasing is used for purchase in which a high state of the score
val ue Slahdcemll RURSS type group 518.

[0237]

The numbers of rows of the shop terminal group 517, the
shop type group 518, and the shop taste group 519 included in
the behavior attribute data 113 are set in advance. Therefore,
the IC card 101 in the second embodiment can execute the
processing in the second embodiment using the nonvolatile data
memory 108 having the limited capacity.

[0238]

Fig. 16 is a flowchart for explaining the behavior
attribute recording processing (purchase) 118b in the second
embodiment of the present invention.

[0239]
The behavior attribute recording processing (purchase)

118b is executed when the user performs purchase in a shop.

The behavior attribute recording processing (purchase) 118b
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[ 0251] For exanple, when the saturated nunber of days 526

i ndi cates fourteen days and twenty-ei ght days, the IC card 101

i ncreases the score offset value A by 1 and, when the saturated
nunber of days is forty-two days and fifty-six days, reduces the
score coefficient K by 0.01. Wien the saturated nunber of days 526 is
0, the I1C card 101 resets the score offset value A and the score

coefficiggggg%%?ihgggdyéig%régﬂggﬁasLg? o . the saturated nunmber

of days ai ned above is not used,” for exanple, when a user
who repe b%4Birchase in the sane shop cannot perform purchase in the
sane shog ecause of a long-termbusiness trip or the like, the score

value S'1 of tPe urchase.in the s innegi ﬁeLy decr eases. er,
s noe the sat UPAPEH=RARBer "of “aaye 1938 16 (408, ‘Pne SCeoAs WofY odt The
val ue A and the score coefficient K are updated fromthe injtial
val ues. PREFEFGFe % e‘ga’f%elﬂénéj-oﬁ‘é’r%rﬁndﬁ’éi N3 TReB, "FRSstdi%e
value S"1 corresponding to the Eurchase in the sane shop |l ess easily
decr ease&eapezsgriter devigg felchf PUDIITA 1S FiHBM REnto 1 &
the score value S", _ calculated by the processing explained above in
t he scor gepgiraéesR Pehargass athe idutie AT etldal FEFONSFSRG deorsdeps
of fset value 524, stores the score coefficient Kin the score
coef fi ci @A06526, 1 hhel ist gresendia ari o tRe3behavher chial vyl bpigt eatatal 208
in the use date and tinme 522. Consequently, the I C card 101 updates
t he row iconweiroh nict the sthetret ppadd 4 hastiepe il 4 hadn tifet he igeneada tield
521-1 corresponding to the termnal ID 1202 is stored (step 1103).
[ 0254] ©behavior attribute data 113. Processing in steps 1111 and 1112
is calculation of a score value of the behavior attribute data
113 concerning the shop taste 1206 and accumulation of the
calculated behavior attribute data 113.
[0241]
First, the IC card 101 determines whether the terminal
ID 521-1 corresponding to the terminal ID 1202 of the received
charging data 1201 is stored in the shop terminal group 517
of the behavior attribute data 113 (step 1101).
[0242]
When the terminal ID 521-1 corresponding to the terminal
ID 1202 is stored in the shop terminal group 517, the user
performed the purchase in a shop where the user frequently
performs purchase and performed purchase before. Therefore,
in order to update the score value 523 of a row including the

terminal ID 521-1 same as the terminal ID 1202, the IC card

101 shifts to step 1102.
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After step 1101, in step 1104, the IC card 101 cal cul ates anew t he
score value S"3, included in a new row of . the behavior attribute data
113 according to the calculation fornula (4) in the first enbodi nent.
The new value is set as a value of the point value P'".1 instep 1104
in the second enbodinment. The |IC card 101 generates a new row of the
behavi or attribute data 113 including the score value S", calcul ated
in step %%ggg][OZSS] Further, in step 1104, in order to update
the score values 523 (score values Si (i=1to 4)) already stored in

t he shop term pal 7, thel é |_caul I
val ue Sp accordi ﬁagt%lggt e%{ncaﬂaclu?gtl&oﬁa# %rokuqﬂeas%?gﬂd’%% t%éeta}?fg\rlys?tsr%qn%l
ues_of the score caefficie

enbodi nent., 58; Val # K,, .t he
score of PRal 2 VAt TRE Fhe™dR ST BT Tien TR0 ORESe SGRLP Rl oy b (TS
time, and the data T, en purcha%e maﬁ Eerforned | ast 1iq€ re the
sane as PRE AMGEsPPTCSAES 10T, SBYPCHIGET atihd T He Sebre Y diue tsior
using the calculation fornmula (5) in the first enbodi nent, concerning
ot her puPcRASE VREREr CERAASEReT PHFEHa%ES HESt hi'PITHeOT hel %304 t01
can update the score value 523 according to the nunber of days froma
day when gﬁmtﬁﬁsb&@aﬁ@%@qta@{bu% detie Adrfbemest adlé%/§af1r%ﬂaattﬁ’e
day when the purchase was perfornmed last is |arger, the score val ue
Sp i s caltdel acedeasausrrdl eneaval tee JO257d 101 shiffgsstepstam4,1ddhe
| C card 101 updates, with the score value Sp cal culated by the

cal cul atil®@4fdrmul a (5), the score value 523 of a row correspondi ng
to the score value Si,. [0258]

After step 1101, in orxrder to update the score value 523
of the row including the terminal ID 521-1 same as the terminal
ID 1202, the IC card 101 calculates a new score Sp,; (step 1102).
[0245]

The IC card 101 calculates the new score value Sp,; using
the score wvalue 523, the score offset 524, and the score
coefficient 525 of a row (an existing row) of the shop terminal
group 517 in which the terminal ID 521-1 same as the terminal
ID 1202 is stored in step 1101. The new score value Sp,; 1S
calculated by the calculation formula (1) in the first
embodiment .

[0246]

In the second embodiment, the score coefficient K is a
value of the score coefficient 525, the score offset value 2
is a value of the score offset 524, the date Ty is a date (a

purchase date of this time) indicated by the time 1203 of the

received charging data 1201, and the date T, is a date (a
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After updating the score value 503 with the new score value Si, in
step 1104, the 1C card 101 determ nes whether a sumof the row of the
behavior attribute data 113 generated anew and rows in which val ues
are already stored in the shop term nal group 517 exceeds the rows
retai ned by the shop termnal group 517. [0259] When the sum
of the row of the behavior attribute data 113 generated anew and the

) . | , d.in. h i hal
rows in which val yesare AL eady sty (?%bylhgﬁtc%%e% 8 LaLiha sl Oups

517 does"not exceed the rows retaine e shop rm nal group

i t , . . h t to -t h

0ot 1A sthcol gt AL, agdy he rauogger 2o, 2o g, e PP

behavi ttri but t 3 d th in whi

benayiof S LUt 431 113 ameral od e and. b coue IR MIOh
tai by t h t i.nal ] 517, i t 1105, . th

rove reteined by the shon Lermaal gralp S1p 0 SLeR li0s the G

of the shop term nal group 517 of the behavior attribute data 113 and
t he scor ¥3¢3CueBheilafeendy ofl§enet bE et bheW ifPEtEF 116415800 1s
determ nes whet her a value of the score value Snil cal cul ated anew in

step 1104eiss1ifegers [WFE6 INOEEHRY Henvaludedfow-he score val ue S'i
cal cul ated anew in step 1104 is larger, in step 1105, the IC card 101
stores, ilf2&47dow i ncluding the smallest score value 523, data of the
termnal 1D 521-1, the use date and tinme 522, the score val ue 523,
and the score %8l obeSpeintinatial Pyal restlof sdworst @ afifsett 524 rared
the score coefficient 525, and the saturated nunber of days ( =0 ) of
t he behavidueattiibutl & dewavdldegenerated satwec @ speatendsy el
purchase of this tinme. [0262]
are selected according to conditions for purchase. 1In the
calculation of the score value Sy,; in step 1102, when a value
of the use interval Tp,1-Tp is a multiple of 7, the same day
value is selected as the point value P,.;. When the value of
the use interval Tp,1-Tn is not a multiple of 7, the normal value
is selected.
[0248]

In the second embodiment, for example, 0.75 is set as
the new value, 0.5 is set as the same day value, and 0.25 is
set as the normal value. For example, an initial value of the
score offset value A is set to 3 and an initial value of the
score coefficient K is set to 0.1. These numerical values in
the present invention may be changed to any wvalues by the
operator or the like.

[0249]

In the second embodiment, as in the first embodiment,
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After step 1103 or step 1105, the I1C card 101 determ nes whet her the
shop type 521-2 including an identifier same as the identifier of the
shop type 1205 of the received charging data 1201 is stored in the
shop type group 518 of the behavior attribute data 113 (step 1106).

[ 0263] Processing in steps 1107 to 1110 is the sane as the
processing in steps 1102 to 1105. The IC card 101 updates the score

b ocesst Shn LroRE 0de (71, 30 Prpdas O M £GR 1 g 0%

processing 1n Steps
step 110

4, when the sum oé\gth row aof the 2 havi qr ;tr'(gut data 113
gener at e&fhgﬁle%ﬁgnﬁcf’ﬁg Yo ei%“*\]m]i% v &t e %a%rél ?’@ oﬁ‘/‘%l ?otr%eed "iaraP{Ehe
shop type group 518 exceeds_the_rows retai ned by the shop _type group
518, 1 he OG- BRIt A 6T g aRtieS aft - RBSr U0 Or =t Ha RIRRA F SAT7 T e
data 113 generated anew, the rom1inc|udigg the snal |l est score val ue
Si, anpnGAWELSSAY i WhERI ERet FecTal R are allfeRly Stbreatetnere HE
sum of the row of the behavior attribute data 113 generated anew and
t he rows GaFAWHiIOh SEQITRss arle? diretRteared Mwbee ShoPay§pe2§r oup
518 does not exceed the rows retained by the shop type group 518, the
| C card 1025#dds the row of the behavior attribute data generated
anew to the shop type group 518. [0265] After step 1108 or
step 1110, theAlsCivarttel@lircdl eulatdesertte $dmr € valapel 523 dindrtes ssdwop
taste group 519 (step 1111). In step 1111, the I C card 101 uses the
shop t astthel 200 ref dfiffeatecailved 2ckaregiyng idet alE?@bturated number of

days 526 reaches a fixed wvalue and decreases the score
coefficient K every time the saturated number of days 526
exceeds the fixed value. Consequently, the IC card 101 can
update the calculation formula (1) such that a calculation
formula for preventing the score value 8Sp,; from easily
decreasing is used for purchase in which a high state of the
score value S,,; continues.

[0251]

For example, when the saturated number of days 526

indicates fourteen days and twenty-eight days, the IC card 101

increases the score offset value A by 1 and, when the saturated

number of days is forty-two days and fifty-six days, reduces
the score coefficient K by 0.01. When the saturated number
of days 526 is 0, the IC card 101 resets the score offset value

A and the score coefficient K to the initial wvalues.

[0252]

When the saturated number of days 506 explained above
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[ 0266] The shop taste group 519 of the behavior attribute data
113 in the second enbodi nent includes only two rows. This is because,
since there are only three kinds of the shop taste 1206, it is

possi ble to discrimnate magni tudes of all score val ues of the shop
taste 1206 if the behavior attribute data 113 concerning the two shop
tastes 1206 are fixedly retained. [0267] The shop taste group

519 in t 0 t 1ncl udes the ayi or attrlbute data 113
in the cg%eﬁlgﬁ V\gl ch fﬁr@%ﬁg asl'Eeﬂce111 SGHSQ "iho rcpetl%t t?ethaw ot i
attrlbut data 11 n the case_in e sho ta e 6 iis "3"
The scor 6P ABS LFP GRIRRG § E’ﬁSSOfﬁ‘s?‘éraP%ﬁﬁ B8 S B Aira s g
the cal culation formu 1) used in ste 2 and step 1107. _ [ 0268]

| nf or mat Pén3c W&%rﬁ?ﬁ@%‘i TTh Shdp 5@1’5 pERF o’f’}ﬁ‘?% S& 148 Spprat
ki nds of shop types the users perforn1purchase and in mhlch shop
tastes tRé & @rEuﬁéhﬁéﬁn%BuF}é%a%léo? srng A bR B dRCHIRS ST or SAVEEES
523 by the behavior attribute recording processing (purchase) 118b.
Ther ef or é1nCRet Bekakivgiated piBhes fadays13§ ¢ stesed ntireeticone (i set
reader witer device 621 in the behavior attribute readout processing
138 by t Welugatiendnehe eicajevieefb2¢iant ¥ hechabdated faomr thatimitial
readout processing 119 by the IC card 101. Consequently, the reader
witer deeilces62lThaneppesentvenf afimetri dhecdohoriemy tostimess trip,
tendenci es of the behavior of the users to the users according to the
score valthessb23eofalhe 3.gceioratkdphalinr tat thebptectdasa 113X hd G262
For exanple, the reader witer device 621 or the PCS register

term nal shép ilrstshessgaendiertetigent refers to the score value 523
of the behavior attribute data 113 received fromthe I1C card 101 and,
when t he [ghepitype 1205 is a high value of the score value 523 of the
behavior attribute data 113 indicating sweets, presents infornmation

concerning a shap @k EH2SING Lk RCYEE! SchP JRG-diSehe %&%%@que
shop taste 1206 is "1", the reader witer device 621 or the PGS

registergter Hhﬂéhléété ﬁ:ngr?g ?ax'&fe%féﬂgl %&pﬁ%ﬂ%%rdnbﬂgvg SHAL NS e

hi gh convéhi ence to
value 523, stores the score offset value A in the score offset

value 524, stores the score coefficient K in the score
coefficient 525, and stores the time 1203 of the charging data
1201 in the use date and time 522. Consequently, the IC card
101 updates the row in which it is determined in step 1101 that
the terminal ID 521-1 corresponding to the terminal ID 1202
is stored (step 1103).

[0254]

After step 1101, in step 1104, the IC card 101 calculates
anew the score value S,,; included in a new row of the behavior
attribute data 113 according to the calculation formula (4)
in the first embodiment. The new value is set as a value of

the point value Pp,; in step 1104 in the second embodiment. The
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[ 0270] As in the first enbodinment, the I1C card 101 in the
second enbodi nent uses the score offset 524, the score coefficient
525, and the saturated nunber of days 526 in order to calculate a
score value. By using these values, the IC card 101 can cal cul ate the
score values 523 conformng to, for exanple, changes in life styles
of users. For exanple, the IC card 101 can cal cul ate high score
val ues 5 S [ se .ln S

23 LOL4PYg ag)%gl\eleeé}yyteas ) ﬁéﬁl‘%’w R Eﬂe”ﬁelﬁ%f 2 aetﬂ%ﬁ% r(ﬁ{{:%e

shop on the sane week. The reader writer device

| i ke can_present, . information concerni ng, shops. wiih the, hi sc

val ves 535% b e (s TSR e SheBngits.
enbodineqt, tﬁe | C card 101 cal cul ates a score val ue concer ni ng

pur chase 37 °PHe basis of the charging data 1201 transmtted when the
PCS register termnal 145 is used in a shop. The_ IC card 101
transm ts the BEF&ACErat® SCSR £HAE a EECTART (i Wedr he tcof eova e st
each purchase to the reader witer device 121. Therefore, the IC card
syst em i R28hd sse&enFadmissdiSeritl dark préoVi dd reasht Wtex gshsied téie thep
behavi or attribute data 113 of each user through only a change of the
PCS r egi $eamiterdnynanp B4Y i hbEUdi Agrohk0l cadaidat@s amew heoreatddre
writer device 621 without involving a change of an entire |arge and
wi de- ar e&isystearinnghitoh tthe ¢Llcatdtion ifsrusdd. (02724 the firsthe
|C card 101 in the second enbodi ment dynami cally changes a score

val ue of emveddieteai.or attribute data 113 according to a use interva
of purchase, periodicity of the purchase, or the |ike. Therefore, it

i s possi lloestsq cause the scoreval ueoft hebehavi orattri butedatall3 to
automatically follow, for exanple, a change of a life style of the

user. As a resyhliuelstof $HROSEbDE &AL PIOVA e K 1518F WiceR NBBE s SHiviAR e
for the user conformng to a |atest state of the user. [0273]

The 1 C cardc8lyd e te, seeenduerhedempid el ithl s ntike: beBavigd the
attribute data 113 for each type of a shop where the user perforned

pur chase ad, QG dRASe Ala I8N0 NGIE Qstl L1hS PPSSIRL &AL o

provi de a service no the user conformng to a taste,

by o ST bR K80 1 a8 ohORAthssns, peHELRE xabB 5y
dath 113 5P R dtt T I o ORI e oS behyEBE AecPtoa ot s
e oS A e et B Db Lo B Sedobed T

enbodi ment using the nonvolatile data nmenory 108 having a limted
the IC Tard 101 can update the score value 523 according to

capacity.
the number of days from a day when purchase was performed last.
As the number of days from the day when the purchase was
performed last is larger, the score value S;r is calculated as
a smaller value.
[0257]
In step 1104, the IC card 101 updates, with the score
value Sy calculated.by'the calculation formula (5), the score

value 523 of a row corresponding to the score value S;ir.

[0258]
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[0275] Further, the I1C card 101 in the second enbodi ment can
transmt, through the behavior attribute readout processing 119, only
the behavior attribute data 113 having the high score value 523 to
the reader witer device 621. Therefore, it is possible to end the
conmmruni cation between the 1C card 101 and the reader witer device
621 in a sufficiently short tinme. [0276] (Third Enbodi nent)

Fig. 17 is a bheek diagram showing a.physical Gantiqyration of an.C
h artrib

card system a chargi ng managenent system and a behavi or ute

LS5 ST iRk ALt ool ot oL U6, BRSSOy -
(Gne) 24T, o REENGRR D20 ChEnEeCRTLGIG T AU ey e SPS A
behavi or attribute tabul atjon system 153, the behavior history

dat abase 215%, 2RAdTPHE ¢Br HRRFEt 67 YUGat abasel 153y [9eis3d in the shop

terminal group 517 exceeds the rows retained by the shop
terminal group 517.
[0259]

When the sum of the row of the behavior attribute data
113 generated anew and the rows in which values are already
stored in the shop terminal group 517 does not exceed the rows
retained by the shop terminal group 517, in step 1105, the IC
card 101 adds the row generated a new to the shop terminal group
517.
[0260]

When the sum of the row of the behavior attribute data
113 generated anew and the rows in which values are already
stored in the shop terminal group 517 exceeds the rows retained
by the shop terminal group 517, in step 1105, the IC card 101
compares the smallest score value S;; in the score values 523
of the shop terminal group 517 of the behavior attribute data
113 and the score value Sn,,; 0of the row generated anew in step
1104 and determines whether a value of the score value Sp.1
calculated anew in step 1104 is larger.
[0261]

When the wvalue of the score value S,.; calculated anew

80



The IC card 101 in the third enbodi ment and the IC card 101 in the
first enbodi mrent and the second enbodi rent nmay be the sane I C card
101. The reader witer device 921 conmunicates with the I1C card 101
via radio and is connected to the information term nal 961. [0279]
The information term nal 961 and the reader witer device 921 may be
connected to the GN 141 via the network 142. The information term nal
961 and the

der i er:gf 'Céﬂ?%} a nged q%al

wi t hout bei ﬁéggonngctie% ]t% %lle f?é\ﬁ@%’c%h%eg e%;]%(grhl e S%%aflefl’,
the reader. witer.deyige 921 transmts. charging {nf ti an

behavi or Bt £r Bt &0 nFar gL TBR SRSt heSTCooard ToLt ot he T g e
managenent _syst ﬁSéﬁ [ tgg CNVlg%and t he , net Kk %22. 0283}

The O ERETICRE HB; 3L KL 15950 (e CREPRG FiRSgentnt o8y S A5F the
behavi or attribute tabul ation system 153, the behavior history

dat abase °#54, 3&d tfe T0F WGP ySUat abdBet185 VALURE PRI e score
enbodi nent. are the sanme as the GA 141, the network 152, the charging
managenmeRf I&@dt SA4151d the Feear soeditiqinnte Fdbulkdd dhes pttarataske
behavi or history database 154, and the card history database 155 in
the firstusweadehelaysahdlt pd e dedieatieadd enibuTheiedfoot &3 generated
expl anation thereof is omtted. [0281] The 1C card 101 in the
third enmbodivreet nestpainesi itche: s driee frumcthare asf thieis Cctaed 101 in the
first enmbodi ment and the second enbodi nent and retains the sane data.
[ 0282] [0262]

After step 1103 or step 1105, the IC card 101 determines
whether the shop type 521-2 including an identifier same as
the identifier of the shop type 1205 of the received charging
data 1201 is stored in the shop type group 518 of the behavior
attribute data 113 (step 1106).

[0263]

Processing in steps 1107 to 1110 is the same as the
processing in steps 1102 to 1105. The IC card 101 updates the
score values 523 of the rows of the shop type group 518 according
to the processing in steps 1107 to 1110.

[0264]

In step 1110, as in step 1104, when the sum of the row
of the behavior attribute data 113 generated anew and the rows
in which values are already stored in the shop type group 518
exceeds the rows retained by the shop type group 518, the IC

card 101 updates, with the row of the behavior attribute data

113 generated anew, the row including the smallest score value
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Li ke the reader witer device 121 in the first enbodi nent and the
reader witer device 621 in the second enbodi nent, the reader witer
device 921 in the third enbodi ment includes the | C card comruni cati on
|F 122, the antenna for I C card comruni cation 123, the CPU 124, the
wor k nmenory 125, the program nmenory 126,the authentication nechani sm
127, the conmmunication IF (interface) 128, and the display IF 129.

[ 0283] y e it.er .devic i_n the third enbodi t is
connest et 3R B pr Mo STl e e SSeb A I s i
informatign to us on th L spl 130 through .the_informtion
present atti?1 nS%?ochgégfenﬁo‘ﬁfg gha%%{a‘ﬁ%ﬁlaﬁfql%)ul%.ga[%ﬁzhilﬁenerat%e
pr ogr am nmenor 26 . retains .functions of the behavior attribute

P eadout BRBYeSEnd NEss CHita 1B TSP VAL B ORIt TRt ad) (ige
139. The behavior attribute readout processing 138 and the
infornatFBﬁPpF¥§§nE§PPBn56?o€%§§i%ﬁtl%§0$%dt%%€t?ﬁW%i%ﬁﬁﬁkﬁ%%ﬁﬁ’&ﬁ@
the same as the behavior attribute readout(frocessing 138 and the

i nf or mat EHAPPE ERR Mratitohl pr ddes SCip B9 Ol rrdde thier 5ev efbelas rsie varns
the second enbodi ment. [0285] Fig. 18 is a sequence chart

showi ng pitéredsitieg dnrat leeneadad wiawrtadedieeslol bywet feonlc tadd

101 in the third enbodi nent of the present invention.
[0265]

After step 1108 or step 1110, the IC card 101 calculates
the score value 523 of the shop taste group 519 (step 1111).
In step 1111, the IC card 101 uses the shop taste 1206 of the
received charging data 1201.

[0266]

The shop taste group 519 of the behavior attribute data
113 in the second embodiment includes only two rows. This is
because, since.there are only three kinds of the shop taste
1206, it is possible to discriminate magnitudes of all score
values of the shop taste 1206 if the behavior attribute data
113 concerning the two shop tastes 1206 are fixedly retained.
[0267]

The shop taste group 519 in the second embodiment
includes the behavior attribute data 113 in the case in which
the shop taste 1206 is “1” andvthe behavior attribute data 113
in the case in whiéh the shop taste 1206 is “3”. The score
values 523 of the shop taste group 519 are calculated using

the calculation formula (1) used in step 1102 and step 1107.
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[ 0286] The sequence chart of Fig. 18 is processing started when a
user holds the I1C card 101 of the user over the reader witer device
921 of the information termnal 961. The sequence in Fig. 18 is
started in a state in which comruni cati on between the reader witer
device 921 and the 1C card 101 is established. [0287] In the
sequence chart in Fig. 18, the reader witer device 921 acquires the
behavi or %5%%ibute data 113 fromthe I1C card 101 through the behavi or
attributé readout processing 138. The IC card 101 transmits the
behavi or attri?u e _data 113 to the reader .iﬁgr devi ce 921 thr%y%h
t he behavior attriPb0fe FPEadotitc priveedsitig ™ USRS ngSE65t RET O™
readout request 2002 fromth E&g%gr witer device 921. éOZS%&
Processi R§*§ i B g RS AN RRaR Ay PeS TR USEFSRRT et By ase,
behavi or attribute readout processing 138, the information ,
present afPen Proddesithgshan, & ahetbenHidrs aPELitpEe Pebaeoute 1S
processing 119 in the first enbodi ment and the second enbodi nent.
Not e t hatatkdlpéaderSWEREePCAER| t21093 DAY kit dlie ealecdssamEtribute
information froma server or the like, which retains information

t hr ough tkeeocrdiogmabirerassdsent atdurelprostessi gP 139 Thanefeneet wirie
152. [0289] Note that the I1C card 101 in the first enbodi nent,
t he secobeheniiodi aentiband ddia Lhiris eémboditnedcan thenmemndentw weth
the reader witer devices (121, 621, and 921) in the
device 621 in the behavior attribute readout processing 138
by the reader writer device 621 and the behavior attribute
readout processing 119 by the IC card 101. Consequently, the
reader writer device 621 can present information conforming
to the tendencies of the behavior of the users to the users
according to the score values 523 of the received behavior
attribute data 113.
[0269]

For example, the reader writer device 621 or the POS
register terminal 145 in the second embodiment refers to the
score value 523 of the behavior attribute data 113 received
from the IC card 101 and, when the shop type 1205 is a high
value of the score value 523 of the behavior attribute data
113 indicating sweets, presents information concerning a shop
for purchasing the sweets to the user. When the shop taste
1206 is “1”, the reader writer device 621 or the POS register

terminal 145 presents information concerning a shop with high

convenience to the user.

83



respective enbodi nents nutual ly. [0290] Fig. 19 is a block

di agram show ng an overall configuration of a service systemin the
third enbodi mnent of the present invention. [0291] The service
system shown in Fig. 19 includes the IC card systemin the first
enbodi nent, the second enbodi nent, and the third enbodi nent. The
service systemshown in Fig. 19 includes IC cards (8021, 8022, 8023,
8024, anqd% ), a ticket checker 8031, ticket vendi ng nmachi nes (8032
and 8033), a 208 register termnal 8034, an infornmation term nal

8035, reader witer .devices (8041,..8042, 8043, 8044, and _8045), GM
(8051, 8052, 8653 ddtal ARy %%%%?}m%nﬁet’i?\%‘?%ceﬁ%ié ]aoajcﬁgrb?% econd
managenent .system 8071, card histag dat abase 8072, a behavi.or,
Attribut @“Pf%’fﬁ"ﬁritoﬁlsﬁ%t §FPIc & i°6r* hithoRF TR é’&fgeﬁéblﬂ?t
and a term nal 8081. [0292] The I C cards (8021, 8022, 8023,
8024, and<80281 4k FetuFAFELREBHPEY of Jeus SFhelt eregrdse (Boxlate
8022, 8023, 8024, and 802 5 ) maybe inplenented bﬁ one I1C card or may
be i nmpl efeSEF Syl W ur #Y t48 19 | hess dsalpegel3fhe IC card 101 can

calculate the score values 523 conforming to, for example,
changes in life styles of users. For example, the IC card 101
can calculate high score values 523 for purchase by a user who
performs purchase in the same shop on the same day every week.
The reader writer device 621 or the like can present information
concerning shops with the high score values 523 to more users.
[0271]

According to the second embodiment, the IC card 101
calculates a score value concerning purchase on the basis of
the charging data 1201 transmitted when the POS register
terminal 145 is used in a shop. The IC card 101 transmits the
behavior attribute data 113 including the score value for each
purchase to the reader writer device 121. Therefore, the IC
card system in the second embodiment can provide a service based
on the behavior attribute data 113 of each user through only
a change of the POS register terminal 145 inciuding the IC card
101 and the reader writer device 621 without involving a change
of an entire large and wide-area system in which the IC card
101 is used.

[0272]
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The ticket checker 8031 and the ticket vendi ng machi nes (8032 and
8033) are termnal devices for using a railroad, which are arranged
in, for exanple, a shop in the prem se of a station, around the
station, or outside the station. The POS register termnal 8034 is a
term nal device for settlenent involved in purchase of a commodity or
a service and service benefiting. The information termnal 8035 is a

e el devi ooy oo gy 0 Rt Lot hOR8basnony TG TCAE
t t ti hegk 803 t ticket di hi

comect editocth® 41 gheteohaotsr B30, lhelughsl yerdng peohies

t i | 8035...Th d A devi 8041, 8042,, 8043, 8044, d

orm el B0%5 T Bl L ter davises (A0l 5012, Bu3, B0te o

the ticket vglndi ng machi nes (8032 and 8033%Lt t he POS_ register

t er mi nal PEESA2SEnd°F He§ nf t FORTESPAEnal t SoB50FS iy b cause the

i nplemented in different devices. [0295% The reader writer
devi ce 864PTEsVrERA&Tt BRERERNE AT ekET 1OREEKEILBAIR BRGUSOMAHIICSEIES

with the IC card 8021 via an antenna 8141 and an antenna 8121.
Furt her, foRéomeadier Sxawetedeyicderais Picamilt cdtvds wift hhehesehar disng
managenent system 8071 via the OWN 8051 and the network 8061. [0296]
Li ke thear sadeyl twr iitterl sdppiscé L8G4 10 throvidader swrivtiere dedtces1i(teidz
8043, 8044, and 8045) communicate with the IC

for the user conforming to a latest state of the user.

[0273]

The IC card 101 in the second embodiment calculates the
behavior attribute data 113 for each type of a shop where the
user performed purchase and each taste of the shop. Therefor,
it is possible to provide a service most suitable for the user
conforming to a taste, an interest, or the like of the user.
[0274]

Further, the numbers of rows of the shop terminal group
517, the shop type group 518, and the shop taste group 519
included in the behavior attribute data 113 are set in advance
and only the behavior attribute data 113 having a high score
value is retained. Therefore, the IC card 101 in the second
embodiment can execute the processing in the second embodiment
usihg' the nonvolatile data memory 108 having a limited
capacity.

[0275]

Further, the IC card 101 in the second embodiment can
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cards (8022, 8023, 8024, and 8025) via antennas (8142, 8143, 8144,
and 8145) and antennas (8122, 8123, 8124, and 8125). The reader
writer devices (8042, 8043, 8044, and 8045) comrunicate wth the
char gi ng managenent system 8071 via the GAM (8052, 8053, 8054, and
8055) and the network 8061. [0297] The I C card 8021
corresponds to the IC card 101 in the first enbodi nent, the reader

writer d%wgs%mfi%lt& ofREP RS e m%ere g%gggf\ﬁféet e 0RNC O b ddt e

first enmbodi nent, an ticket chec corresponds“to the

i cket chegker, 194 IdnoLhe SLLst . epbodi mente, The anienna 8l2loy score

corresponds 't ntenna 10 card- communi cation

nmbodi t..th 8141 ds to th t f | C card
Communi CAETSR £33 1R ERE FTPSE eRbOAPhEATy GRThe ANEEHETe: it 1o
corresponds L% t he (NV%g%hin the first, emhodi nent. [0298i

Fur t her , PPFE PSS 5PIS BB 24T SITBLPURT 1P et &P 161°7 Rt and

second enbodi nent, the reader witer device 8044 corresponds to the
reader wtfer SG&Fc&BELYE K HES Kohd ot hkht leahty t feoppstime.
regi ster term nal 8034 corresponds to the POS register term nal 145
in the sd@3i&lembodi nent. The antenna 8124 corresponds to the antenna
for 1C card comunication 103 in the second enbodi ment, the antenna
8144 correspond8hiizdt Febadiaemd)f or |1 C card communi cation 123 in the
second enbodi nent, and the GW 8054 corresponds to the GW 141 in the
second enbodi nEng.. [0299]is a Dblock diagram showing a physical
configuration of an IC card system, a charging management
system, and a behavior attribute tabulation system in a third
embodiment of the present invention.
[0277]

The systems shown in Fig. 17 include the IC card 101,
an information terminal 961, a reader writer device 921, the
gateways (GWs) 141, the network 152, the charging management
system 151, the behavior attribute tabulation system 153, the
behavior history database 154, and the card history database
155.

[0278]

The IC card 101 in the third embodiment and the IC card
101 in the first embodiment and the second embodiment may be
the same IC card 101. The reader writer device 921 communicates
with the IC card 101 via radio and is connected to the

information terminal 961.

[0279]
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Further, the IC card 8025 corresponds to the I1C card 101 in the third
enbodi nent, the reader witer device 8045 corresponds to the reader
writer device 921 in the third enbodi nent, and the information

term nal 8035 corresponds to the information termnal 961 in the
third enbodi nrent. The antenna 8125 corresponds to the antenna for IC
card comuni cation 103 in the third enbodi nent, the antenna 8145

corresponds to - - .card nmsn i i hird
enbodi nment , anghgﬁggﬁﬁﬁgggg&g%F%ﬁg%%ﬁdzg?o tn%&%§&%§%%ﬁﬁr%ﬂ%£?%q¥¥e
enbod ”99%1 {\\Q&OBL conne R8¢ h?@@'&g [ppagerente SYSLEMBaL,  ne
recei ves history rnfornation o card Such as entrances, exits, or
purchase.fromthe reader .wit devices (8041, 804 8043, 8044, and
B04s) - of LPHETIPERer ERERALR L5551 AT CRRLEreROL HE T nie Rt o { BTy
and 8033%, the POS register.  term.nal 8034, and the information

t er m nal P803ErHHRd TR PR L BG4 PETEoTaC Bt (U FAEedN e -
received history information in the card history database 8072.

[0301] When cepaecdsdertantiterCWielt testi8042248047 18623 degG48, 92dd
8045) transmt behavior attribute information of the respective IC
cards (8GZensgaLs gUREIIIUR4, Ik BAREINt caRfle Lehavabmg wdutagemest
system 8071. The chargi ng managenent system 8071 transmts the

t ransm t tadoeladvioor ottt bU e ridnt o et tlod che rohie duediavd ement tSyisthgme
tabul ati on system 8073. The behavior attribute tabulation system 8073
accunul atiéd wvhe tthensw titded ehalieomettworlbut®2 i nformation in the
behavi or hi story database 8074. [0302] The char gi ng managenent
syst em 8002 s80drresponds to the chargi ng managenent system 151 in Fig.
1, the behavior attribute tabulation system 8073 corresponds to the

behavi or attributectiabuhat i @ResystemkS53sin khe charighe o aiachalicstedity
dat abase 8072 corresponds to the card history database 155 in Fig. 1,

and the behawioishi st bdatahase t834416Q £88000ES chos{Bechenay] Ahe
hi story database 154 in Fig. 1.
behavior history database 154, and the card history database
155 in the third embodiment are the same as the GWs 141, the
network 152, the charging management system 151, the behavior
attribute tabulation system, the behavior history database 154,
and the card history database 155 in the first embodiment and
the second embodiment. Therefore, explanation thereof is
omitted.
[0281]

The IC card 101 in the third embodiment retains the same
function as the IC card 101 in the first embodiment and the
second embodiment and retains the same data.

[0282]

Like the reader writer device 121 in the first embodiment

and the reader writer device 621 in the second embodiment, the
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[ 0303] An operator or the like inputs an instruction to the
behavi or attribute tabul ati on system 8073 using the term nal 808L1.
The behavior attribute tabulation system 8073 cal cul ates statistical
i nformation of behavior attributes or calculates fluctuation in
purchase attributes due to sales pronotion activities of a specific
shop according to the instruction input fromthe operator or the

like. Theteym %ktéQS&eghéeg%é;%ﬂT 3@%&9&' mégﬁﬁeﬁ%iih{g@fg&{%gh%

attribute tabul ation system ccor

third entiodi gent, JAfALIALLONGan be,provi ded Lo, the wiser by only, e

| C card ormatTon term nal 9 erefore, it T8

possible to pravide a vice f.orm to the user even_jn _an

of f1ine &M rélﬁr?@r%tloﬁbfggmﬁleec?g@ 1 gge et o RT53 o1 t Fl}é\e Hhcgran

[ 0305] The_| carq%lol in.the third enbodi nent is connected to
t he systgﬁFFﬁé1ud?ﬁg'thé: ¢ ck OSSR SR of "EREBAEEEM ontahd t e
PCS regi ster termnal 145 of the shop via the_network 152. Therefore,
the | C c&PTMERL Cdi FolFfectinifr Tty 18 atdfd belte dheRlav3THehsPat ed
by passa%e t hrough the ticket checker 161 and the behavior attribute
data 113 l§e8erated by the use of the POS register ternminal 145 and
can nore conplexly acquire behavior attributes of the user fromscore
val ues of the &bkl ceaddrbehaveévrdenies ARle idathe 103l rdmmb@igegn 161
can provide a service nost suitable for the user according to the
conpl ex| yoacquitresd treltdnd otisgtltay bldGes. The3Gepder writkocdlediing ta®1
this enbodinent, in the systemof the electronic ticket and the

el ect r onidd spireys iinfehingh itdre tbCueard @0lths diseollaytii® ossidi eHeo
provi de informati on provision services conformng to the behavior

attri but es fefrnite cisgre B¥nbpdabh g Ik UsiN g3 dbhtrdehadidpialt trhyte
data 113 of the user retained in the IC card 101. Further, it is

possi bl e o gianpl ement these informati on provi sion services while

The program memory 126 retains functions of the behavior
attribute readout processing 138 and the information
presentation processing 139. The behavior attribute readout
processing 138 and the information presentation processing 139
in the third embodiment are the same as the behavior attribute
readout processing 138 and the information presentation
processing 139 in the first embodiment and the second
embodiment.

[0285]

Fig. 18 is a sequence chart showing processing by the
reader writer device 921 and the IC card 101 in the third
embodiment of the present invention.

[0286]

The sequence chart of Fig. 18 is processing started when
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suppressing a substantial change of the system and reduci ng costs.

[ 0307] The score value of the behavior attribute data 113 is
dynam cal | y changed according to a frequency of use of the ticket
checker 161 or the PCS register termnal 145. Therefore, the IC card
systemin this enbodi nent can cause the score values (503 and 523) of
the behavior attribute data 113 to automatically follow a station in

use, a behguibernhéfRgenLrcacsPytim ef £h£%s%@io%xcéﬁeg.ﬁa &&f%ﬂ{&

to a transfer in work, house-noving, or the nge in

taste, a@éva%!%% ’o%rthgelhfgngE15Hetggﬁ£n?§f9€%resfﬂé %ﬁéﬁ%e in

possi ble to provi a service nost suita e user CO orm ng

to the | t .state user. [030 Furt her, .the nunbers
of each gﬁ'ry érgépsgnc% geani% FHe" 4ﬁnﬁQﬁCh GFBHEE zﬂ?? Wiah

set in a ance nd onl e beh or ttrl te data 113 wiith th |gh
score valués” %rﬁdl%ei%?ev%(:? 8 E%e?%? S e e

this enbodlneqt can execute the proceSS|ng in thls enbodi nent u5|ng
the nonvdl’Z%1le data nmenory 108 having the limted capacity. [0309]
Further, the IC card 101 in this enbodi nent can transmt, through the
behavi or attri Bt €N? EEFHGCSr @RREEILAGF 199, 18ntlye meadsehuvi bpr device
attribute data 113 with the high score value (503 and 523) to the
reader woiltlepcdedireestheaehspior sd gkayte HedrefldBefrpm the phesianice
to end the conmunication between the 1C card 101 and the reader
witer dévilcasiqormh @2, beinaivoon)athrabybef readntilty psloaets stiinge.138 .
The IC card 101 transmits the behavior attribute data 113 to
the reader writer device 921 through the behavior attribute
readout processing 119 according to the readout request 2002
from the reader writer device 921.
[0288]

Processing shown in Fig. 18 is the same as the processing
by the behavior attribute readout processing 138, the
information presentation processing 139, and the behavior
attribute readout processing 119 in the first embodiment and
the second embodiment. Note that the reader writer device 921
may acquire necessary information from a server or the like,
which retains information, through the information
presentation processing 139 via the network 152.

[0289]
Note that the IC card 101 in the first embodiment, the

second embodiment, and the third embodiment can communicate

with the reader writer devices (121, 621, and 921) in the
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Ref erence Signs List [0310] 101 IC card 102 IC card communication IF
(interface) 103 Antenna 104 Power supply circuit 105 CPU 106 Work
menory 107 Program nmenory

respective embodiments mutuaily.
[0290]

Fig. 19 is a block diagram showing an overall
configuration of a service system in the third embodiment of
the present invention.

[0291]

The service system shown in Fig. 19 includes the IC card
system in the first embodiment, the second embodiment, and the
third embodiment. The service system shown in Fig. 19 includes
IC cards (8021, 8022, 8023, 8024, and 8025), a ticket checker
8031, ticket vending machines (8032 and 8033), a POS register
terminal 8034, an information terminal 8035, reader writer
devices (8041, 8042, 8043, 8044, and 8045), GWs (8051, 8052,
8053, 8054, and 8055), a network 8061, a charging management
system 8071, a card history database 8072, a behavior attribute
tabulation system 8073, a behavior history database 8074, and
a terminal 8081.

[0292]

The IC cards (8021, 8022, 8023, 8024, and 8025) are IC
cards used by a user. The IC cards (8021, 8022, 8023, 8024,
and 8025) may be implemented by one IC card or may be implemented
by a plurality of IC cards.

[0293]
The ticket checker 8031 and the ticket vending machines

(8032 and 8033) are terminal devices for using a railroad, which
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108 Nonvol atile data nmenory 109 Aut hentication nechani sm 111 Bal ance
data 112 Ticket gate passage data 113 Behavior attribute data 115
Ti cket processing 116 Charging processing 117 Entrance processing
118a Behavi or attribute recordi ng processing (stay)
are arranged in, for example, a shop in the premise of a station,
around the station, or outside the station. The POS register
terminal 8034 is a terminal device for settlement involved in
purchase of a commodity or a service and service benefiting.
The information terminal 8035 is a terminal device for
providing information.
[0294]

The reader writer devices (8041, 8042, 8043, 8044, and
8045) are respectively connected to the ticket checker 8031,
the ticket vending machines (8032 and 8033), the POS register
terminal 8034, and the information terminal 8035. The reader
writer devices (8041, 8042, 8043, 8044, and 8045) may be
implemented in devices same as the ticket checker 8031, the
ticket vending machines (8032 and 8033), the POS register
terminal 8034, and the information terminal 8035 or may be
implemented in different devices.

[0295]

The reader writer device 8041 is connected to the ticket
checker 8031 and communicates with the IC card 8021 wvia an
antenna 8141 and an antenna 8121. Further, the reader writer
device 8041 communicates with the charging management system
8071 via the GW 8051 and the network 8061.

[0296]
Like the reader writer device 8041, the reader writer

devices (8042, 8043, 8044, and 8045) communicate with the IC
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118bBehavi or attribute recordi ng processing (purchase) 119 Behavi or
attribute readout processing 121 Reader witer device 122 IC card
comuni cation | F 123 Antenna for | C card communi cation 124 CPU 125
Wor k menory
cards (8022, 8023, 8024, and 8025) via antennas (8142, 8143,
8144, and 8145) and antennas (8122, 8123, 8124, and 8125). The
reader writer devices (8042, 8043, 8044, and 8045) communicate
with the charging management system 8071 via the GWs (8052,
8053, 8054, and 8055) and the network 8061.
[0297]

The IC card 8021 corresponds to the IC card 101 in the
first embodiment, the reader writer device 8041 corresponds
to the reader writer device 121 in the first embodiment, and
the ticket checker 8031 corresponds to the ticket checker 161
in the first embodiment. The antenna 8121 corresponds to the
antenna for IC card communication 103 in the first embodiment,
the antenna 8141 corresponds to the antenna for IC card
communication 123 in the first embodiment, and the GW 8051
corresponds to the GW 141 in the first embodiment.

[0298]

Further, the IC card 8024 corresponds to the IC card 101
in the second embodiment, the reader writer device 8044
corresponds to the reader writer device 621 in the second
embodiment, and the POS register terminal 8034 corresponds to
the POS register terminal 145 in the second embodiment. The
antenna 8124 corresponds to the antenna for IC card
communication 103 in the second embodiment, the antenna 8144
corresponds to the antenna for IC card communication 123 in

the second embodiment, and the GW 8054 corresponds to the GW

92



126 Program nenory 127 Authentication nmechanism 129 Display IF 130
Di splay 131 Apparatus control nechanism 132 Gate 135 Fare cal cul ation
processi ng 136 Chargi ng processi ng 137 Entrance processing

141 in the second embodiment.
[0299]

Further, the IC card 8025 corresponds to the IC card 101
in the third embodiment, the reader writer device 8045
corresponds to the reader writer device 921 in the third
embodiment, and the information terminal 8035 corresponds to
the information terminal 961 in the third embodiment. The
antenna 8125 corresponds to the antenna for IC card
communication 103 in the third embodiment, the antenna 8145
corresponds to the antenna for IC card communication 123 in
the third embodiment, and the GW 8055 corresponds to the GW
141 in the third embodiment.

[0300]

The charging management system 8071 receives history
information of IC card such as entrances, exits, or purchase
from the reader writer devices (8041, 8042, 8043, 8044, and
8045) of the ticket checker 8031, the ticket vending machines
(8032 and 8033), the POS register terminal 8034, and the
information terminal 8035. The charging management system
8071 accumulates the received history information in the card
history database 8072.

[0301]

The reader writer devices (8041, 8042, 8043, 8044, and

8045) transmit Dbehavior attribute information of the

respective IC cards (8021, 8022, 8023, 8024, and 8025) to the
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138 Behavior attribute readout processing 139 Infornmation
presentation processing 141 Gateways (GW) 142 Network 151 Charging
managenent system 152 Network 153 Behavior attribute tabul ation
system 154 Behavi or attribute database 155 Card history database
charging management system 8071. The charging management
system 8071 transmits the transmitted behavior attribute
information to the behavior attribute tabulation system 8073.
The behavior attribute tabulation system 8073 accumulates the
transmitted behavior attribute information in the behavior
history database 8074.
[0302]

The charging management system 8071 corresponds to the
charging management system 151 in Fig. 1, the behavior
attribute tabulation system 8073 corresponds to the behavior
attribute tabulation system 153 in Fig. 1, the card history
database 8072 corresponds to the card history database 155 in
Fig. 1, and the behavior history database 8074 corresponds to
the behavior history database 154 in Fig. 1.

[0303]

An operator or the like inputs an instruction to the
behavior attribute tabulation system 8073 using the terminal
8081. The behavior attribute tabulation system 8073
calculates statistical information of behavior attributes or
calculates fluctuation in purchase attributes due to sales
promotion activities of a specific shop according to the
instruction input from the operator or the like. The terminal
8081 displays a result calculated by the behavior attribute
tabulation system 8073.

[0304]
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CLAIMS [Claim1] An IC card systemconprising: an IC card; and

a plurality of termnals that communicate with the I C card, wherein
the plurality of termnals include at | east one first termnal of the
terminals in which a first identifier is set and at | east one second
termnal of the terminals in which a second identifier is set,

when communi cating with the IC card, the first termnal transmts the
first identifi @ccardiagdatoe thrd thiimel windodiedd,r S fieemdthiadn asth te

| C card communi cate with each other to the IC card, the IC

card cal gulcatieied 06 dheubasiisy ohlthehé foeaati xom thanskeé titrgd fifzamdrhe
first termnal, a first score value indicating a frequency of the

comuni cakh@n naat ween theeféfstet ef finaboard Hike tbG a1 daand Jataids
first attribute data including the first score value and the first
identifi%%nforming to the user even in an offline environment not
connected to the network 152 or the like.
[0305]
The IC card 101 in the third embodiment is connected to
the system including the ticket checker 161 of the station and
the POS register terminal 145 of the shop via the network 152.
Therefore, the IC card 101 can collect the behavior attribute
data 113 generated by passage through the ticket checker 161
and the behavior attribute data 113 generated by the use of
the POS register terminal 145 and can more complexly acquire
behavior attributes of the user from score values of the
collected behavior attribute data 113. The IC card 101 can
provide a service most suitable for the user according to the
complexly acquired behavior attributes.
[0306]
According to this embodiment, in the system of the
electronic ticket and the electronic money in which the IC card
101 is used, it is possible to provide information provision
services conforming to the behavior attributes of the user by
updating and using the behavior attribute data 113 of the user
retained in the IC card 101. Further, it is possible to

implement these information provision services while

95




when communi cating with the IC card, the second termnal transmts
the second identifier and a date and tine when the second tern nal
and the IC card conmuni cate with each other to the I C card, and

the IC card updates the first score value on the basis of the date
and tinme when the first termnal and the 1C card comrunicate with
each other and a date and tinme when the second termnals and the IC
card consuppcaeiwct b eablstanhdn]l chlacigleatods then sty dmasingl afkeduld ng
information transmtted fromthe second termnals, a second score
val ue i ndbeaki.ng a frequency of the communicati on between the second
termnal and the IC card, generates second attribute data including
t he second:sggre val ue and the second identifier, when a total nunber
of the first attribute data and the second attri bute data exceeds a

predeterm ned puaberore0fRAGES otfh%h@p@@ha%fdﬂ sl tSGPRE VM anag tihe
cal cul ated second score val ue, and, when the second score value is

| arge as ggnhagihl 19f ctﬂaagfegﬁg%ozlﬁ]&a%gc g&r(g:asfw&%?gg%ngfah B B &pe

data. [Gaim2] The IC car ng to erein

the commyg %%tt' &’fe{'ﬁ?éi“’"i%'l 59%&%8&%‘ giths d‘le FSrJn?n& M s %%?f%'ffdr%d

into a plura ity of groups ernlne nunber
nunber of t attrlbute data ncIu d in _eac rou
| C card aPlegfz%t es a ¥| rs group o) q? ember%uﬁgntgcoa\f%é t?’ler%(fo%?f\frallbjﬁts

data and, en_t ttribute data is at ed th the first
group and5§gt of'd n%ﬁ%g tHeS £ PTG | Jﬁ%%%e amfrt‘_’he et or@
attribute data exceeds the predet er mi ned nunber, conpares the updated

first scAPEOPAtdEAny (fReICH CulSkedd FeddhdSScorfe RERiRYdOr range, or

a rhythm of 1ife, which changes according to a transfer in work,
house-moving, or the like or a change in a taste, an interest,
or the like of the user. As a result, it is possible to provide
a service most suitable for the user conforming to the latest
state of the user.

[0308]

Further, the numbers of each entry group included in the
behavior attribute data 113 are set in advance and only the
behavior attribute data 113 with the high score values (503
and 523) 1is retained. Therefore, the IC card 101 in this
embodiment can execute the processing in this embodiment using
the nonvolatile data memory 108 having the limited capacity.
[0309]

Further, the IC card 101 in this embodiment can transmit,
through the behavior attribute readout processing 119, only

the behavior attribute data 113 with the high score value (503
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[Claim3] The IC card systemaccording to claim2, wherein

the first termnal includes a third termnal of the termnals and a
fourth termnal of the termnals, and when commruni cating with
the fourth termnal follow ng conmunication with the third term nal,
the IC card determ nes, according to a date and tine when the third
termnal and the IC card communicate with each other and a date and
ti me wheandhé 2f3gurttdh tther memdeamndrt ber| €ecacdscdmmuni eatle \anidh seagh
other, the first group to which the first attribute data is

al | ocat edhefr@faira, 4] t The poSsdané sypsdintaecoobdinngitatibai e 2weshadiai n
when communicating with a fifth termnal of the termnals in which a

third ident thirar 108 &ed . tHdhedaQegakgitteangsiiscthe1 s et asned atd rddut e
data to the fifth term nal, and the fifth termnal extracts

the attrijhute Hata dirgldud} nhdhe ¢hidd identifier anong the attribute
data, specifies the group allocated to the extracted attri bute data,

and presents, according to the specified group, information rel ated
to the group. [C aimb5]

Reference Signs List
[0310]
101 IC card
102 IC card communication IF (interface)
103 Antenna
104 Power supply circuit
105 CPU
106 Work memory
107 Program memory
108 Nonvolatile data memory
109 Authentication mechanism
111 Balance data
112 Ticket gate passage data
113 Behavior attribute data
115 Ticket processing
116 Charging processing
117 Entrance processing
118a Behavior attribute recording processing (stay)
118b Behavior attribute recording processing

(purchase)
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The I C card system according to claim 1, wherein the termnal is
classified into a plurality of types, the first and second
identifiers indicate types into which the first and second termnals
are classified, the predeterm ned nunber is a total nunber of the
plurality of types, and when the first identifier is different
fromthe second identifier and a total nunber of the first identifier
and t he secondlil@enBehaeioexaeedibuhe predeter mroedawimier, the IC
card conpares the updated first score value and the cal cul ated second
score val ue. [ Ckai nrRékddhewkCtear desystem according to claim1,
wherein

122 IC card communication IF

123 Antenna for IC card communication

124 CPU

125 Work memory

126 Program memory

127 Authentication mechanism

129 Display IF

130 Display

131 Apparatus control mechanism

132 Gate

135 Fare calculation processing

136 Charging processing

137 Entrance processing

138 Behavior attribute readout processing

139 Information presentation processing

141 Gateways (GWs)

142 Network

151 Charging management system

152 Network

153 Behavior attribute tabulation system

154 Behavior attribute database

155 Card history database
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the first termnal includes a sixth termnal of the termnals and a
seventh termnal of the term nals, and when conmmuni cating with
the seventh termnal follow ng communication with the sixth term nal
the IC card cal cul ates an interval of comunication with the first
term nal by subtracting a date and tine when the sixth term nal and
the IC card communi cate with each other froma date and time when the
seventh termnal and the I C card co@hfdifiMEate with each ot her and

cal cul ates the score val ue using a danping function including the

cal cul at d¢lianitrernjal of conmuni cation as an argunment. [C aim 7]

The 1 C card system according to claim6, wherein the IC card

cal cul ates theascare cealdiessiag Sondays gy f unction including a val ue
obtai ned by subtracting an of fset value fromthe interval of

communi cati on ag an azddening [Aaim8] The | C card system according
to claim7, wherein the danping function is a saturation function,

and the 1C card p8435NS 8 TR Ohday S Hat Wikt e danpi g the 1c
function is saturated and sets the offset value according to

card, wherein

the plurality of terminals include at least one first
terminal of the terminals in which a first identifier is set
and at least one second terminal of the terminals in which a
second identifier is set,

when communicating with the IC card, the first terminal
transmits the first identifier and a date and time when the
first terminal and the IC card communicate with each other to
the‘IC card,

the IC card calculates, on the basis of the information
transmitted from the first terminal, a first score wvalue
indicating a frequency of the communication between the first
terminal and the IC card and retains first attribute data
including the first score value and the first identifier,

when communicating with the IC card, the second terminal
transmits the second identifier and a date and time when the
second terminal and the IC card communicate with each other
to the IC card, and

the IC card updates the first score value on the basis

of the date and time when the first terminal and the IC card
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t he nunber of days in which the danping function is saturated. [Caim

9] A data collecting method by an I C card systemincludi ng an
|C card and a plurality of termnals that communicate with the IC
card, the plurality of termnals including at | east one first

termnal of the terminals in which a first identifier is set and at
| east one second termnal of the termnals in which a second

i denti f i eommsingerta Wethetdwd atdvmr asfmydate and tvitven whenmtiné catdargl
with the IC card, the first termnal transmtting the first

i denti fi ererarichad sdatedanthd i Mg whendt keorfiursitcdter niviah asdch hedHer,
card communicate with each other to the |IC card; the I1C card

cal cul at icag.culatidhs bastheobathe onfiidaratd Ririd ensidit-etarBd From
first termnal, a first score value indicating a frequency of the

comuni CahieoNs bedbM@ e et nkillst & ellddRla agdot8e G uear dhdicatingt e
IC card retaining first attribute data including the first score

val ue and e ficdhsh itdenbbihn@hi cWReRrCORFHBLA AN Woh £ 8eml £ Eanth

t he second term nal
the IC card, generates second attribute data including the

second score value and the second identifier, when a total
number of the first attribute data and the second attribute
data exceeds a predetermined number, compares the updated first
score value and the calculated second score value, and, when
the second score value is large as a result of the comparison,
retains the second attribute data.
[Claim 2]

The IC card system according to claim 1, wherein

the communication between the terminal and the IC card
is classified into a plurality of groups,

the predetermined number is a number of the attribute
data included in each group, and

the IC card allocates a first group of the groups to the
first attribute data and, when the second attribute data is
allocated with the first group and a total number of the first
attribute data and the second attribute data exceeds the
predetermined number, compares the updated first score value
and the calculated second score value.

[Claim 3]
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transmtting the second identifier and a date and ti ne when the
second termnal and the I1C card communicate with each other to the IC
card; the 1C card updating the first score value on the basis
of the date and tine when the first termnal and the IC card

communi cate with each other and a date and tine when the second
termnals and the I C card conmuni cate with each ot her; the IC
card cal cul ati Afpe AF e bagissanf ddmwordifror ned i e im ahsnmvhérdifir om
the second termnals, a second score value indicating a frequency of

t he communi cat ichle bEinsentéheisetondcliedeisnal @ndkrd heet@isaldpf the
the IC card generating second attribute data including the second

scor e valtkerand thergecombudantidieinal of tMéefedminkak, ngaher of
the first attribute data and the second attribute data exceeds a

predet erm ned puERe kome 1lda G vﬁq;naoaem&&dlﬂ%w&@%&ﬁ%afﬂ rﬁllmrfg
val ue and the cal cul ated second score val ue; and when t he

second ScoLBNAIE ich [aEge1BS t@n&%{%‘é%m%aiheﬂ?@'ﬁa&éﬁ&’%h tté(}‘?n ifes,
card retaining the second attribute data. [Claim 10 T at

o e Ehcr&tﬂql% e géggegﬁgccarg]‘ghemgl lg?l nto a fﬁ'{?%(fr%he

bet ween e termmnal I'S C|aSSI ity

of groups cPrd.cgﬁﬁg %g%te&quegagﬂnggﬁgksagdngqy Te an&rklme when
a e

attri but @ da each rou

the fourth terminal and the IC card communicate with each other,
the first group to which the first attribute data is allocated.
[Claim 4]

The IC card system according to claim 2, wherein

when communicating with a fifth terminal of the terminals
in which a third identifier is set, the IC card transmits the
retained attribute data to the fifth terminal, and

the fifth terminal extracts the attribute data including
the third identifier among the attribute data, specifies the
group allocated to the extracted attribute data, and presents,
according to the specified group, information related to the
group.
[Claim 5]

The IC card system according to claim 1, wherein

the terminal is classified into a plurality of types,

the first and second identifiers indicate types into
which the first and second terminals are classified,

the predetermined number is a total number of the

101




the nethod further conprises: the IC card allocating a first
group of the groups to the first attribute data; and when t he
second attribute data is allocated with the first group and a total
nunber of the first attribute data and the second attribute data
exceeds the predeterm ned nunber, the I C card conparing the updated
first score value and the cal cul ated second score value. [O aim 11]
The dat aptokhéctiyngfnetived ,aecor ding to claim 10, wherein the first
termnal includes a third terminal of the terminals and a fourth
term nal of thehtearvhaat Sysandiddei frie¢-hoiks fairf frerercomurdns edre second
when communi cating with the fourth term nal follow ng comrunication

with theigbhedrternanal a tdenl Guwedded det enal pingt BLeor Of g tahd tthat e
and tinme when the third termnal and the I C card conmunicate with

each ot hgecand Ai&iat £f Ao eldolR dahere bhe dkeiridl it ftiivé r aitthe e cheda

card comuni cate with each other, the first group to which the first
attribut g fabaeiss @ld g ebeq [ BL8EM L2bre value and the calculated

second score value.
[Claim 6]

The IC card system according to claim 1, wherein

the first terminal includes a sixth terminal of the
terminals and a seventh terminal of the terminals, and

when communicating with the seventh terminal following
communication with the sixth terminal, the IC card calculates
an interval of communication with the first terminal by
subtracting a date and time when the sixth terminal and the
IC card communicate with each other from a date and time when
the seventh terminal and the IC card communicate with each other
and calculates the score value using a damping function
including the calculated interval of communication as an
argument.

[Claim 7]

The IC card system according to claim 6, wherein the IC
card calculates the score value using a damping function
including a value obtained by subtracting an offset value from
the interval of communication as an argument.

[Claim 8]

102




The data collecting nethod according to claim 10, further conprising:
when communicating with a fifth termnal of the termnals in which a
third identifier is set, the ICcard transmtting the retained
attribute data to the fifth termnal; the fifth termnal extracting
the attribute data including the third identifier anong the attribute
data; the fifth term nal specifying the group allocated to the
extracted attrilhg e daEard @uptem accar@ing fih ¢brimnal phesenni ng,
according to the specified group, information related to the group.
[C ai m 13] The téet alagwlinar tiurg: tietthoids s cortdinagt 1 on ciamat Sonwhanéi n
the termnal is classified into a plurality of types, the first and
second identi f itdresICndichtre thypesa imtndoavhiothdahe i wati canthe etoding
termnals are classified

function is saturated and sets the offset value according to

the number of days in which the dampihg function is saturated.

[Claim 9]

A data collecting method by an IC card system including
an IC card and a plurality of terminals that communicate with
the IC card,

the plurality of terminals including at least one first
terminal of the terminals in which a first identifier is set
and at least one second terminal of the terminals in which a
second identifier is set,

the method comprising:

when communicating with the IC card, the first terminal
transmitting the first identifier and a date and time when the
first terminal and the IC card communicate with each other to
the IC card;

the IC card calculating, on the basis of the information
transmitted from the first terminal, a first score value
indicating a frequency of the communication between the first
terminal and the IC card;

the IC card retaining first attribute data including the

first score value and the first‘identifier;

when communicating with the IC card, the second terminal
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respectively, the predeterm ned nunber is a total nunber of
the plurality of types, and t he met hod further conpri ses,
when the first identifier is different fromthe second identifier and
a total nunber of the first identifier and the second identifier
exceeds the predeterm ned nunber, the I C card conparing the updated
first score value and the cal cul ated second score value. [C ai m 14]
The dat a te&@MsEEth g drdthivo ¢ st didrptid igmiand a Wisdreiand Helrfd mgten
terminal includes a sixth termnal of the termnals and a seventh
t er mi nal tdfe sheondroamaisal and the Itethod dammuelcaoapriitdesachgrher
comuni cating with the seventh term nal follow ng

to the IC card;

the IC card updating the first score value on the basis
of the date and time when the first terminal and the IC card
communicate with each other and a date and time when the second
terminals and the IC card communicate with each other;

the IC card calculating, on the basis of the information
transmitted from the second terminals, a second score value
indicating a frequency of the communication between the second
terminal and the IC card;

the IC card generating second attribute data including
the second score value and the second identifier;

when a total number of the first attribute data and the
second attribute data exceeds a predetermined number, the IC
card comparing the updated first score value and the calculated
second score value; and

when the second score value is large as a result of the
comparison, the IC card retaining the second attribute data.
[Claim 10]

The data collecting method according to claim 9, wherein

the communication between the terminal and the IC card
is classified into a plurality of groups,

the predetermined number is a number of the attribute

data included in each group, and
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conmuni cation with the sixth termnal, the IC card cal cul ating an
interval of communication with the first termnal by subtracting a
date and tinme when the sixth termnal and the I C card conmuni cate
with each other froma date and time when the seventh term nal and
the 1C card communi cate with each other; and the 1 C card
calculating the score value using a danping function including the
cal cul at ed i nt éhgameghogo Fwtineat iICOMPEst S :ar gunent . [ Cl ai m 15]

The data collecting nmethod according to claim 14, further conprising
the 1 C card cakbel afi ngrtheldeocrs ivgl ae fugistg ga cdwmeitng Heugetougs to
i ncluding a val ue obtai ned by subtracting a predeterm ned of fset

val ue fr ohet e ristit ertaliboft ecarmnani catd on as an argument. [Cl ai m 16]
The data collecting nmethod according to claim15, wherein the danping
function i s a satwr aticosdamet izt r d@nde ¢ heatet hedaf ubtheedcanph e
the 1C card retaining a nunber of days in which the danping function

is saturatiegr §h8up and a thealGieapdrset iy rihetodfseipvabuata and
according to the nunber of days in which the danping function is
saturate@he second attribute data exceeds the predetermined number,
the IC card comparing the updated first scoré value and the
calculated second score value.
[Claim 11]
The data collecting method according to claim 10, wherein
the first terminal includes a third terminal of the
terminals and a fourth terminal of the terminals, and
the method further comprises:
when communicating with the fourth terminal following
communicatiénvﬁijlthethirdterminal,theiﬂjcarddetermining,
according to a date and time when the third terminal and the
IC card communicate with each other and a date and time when
thefourthterminalandtheICcardcommunicatewitheachother,
the first group to which the first attribute data is allocated.
[Claim 12]
The data collecting method according to claim 10, further
comprising:
when communicating with a fifth terminal of the terminals
in which a third identifier is set, the IC card transmitting

the retained attribute data to the fifth terminal;
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the fifth terminal extracting the attribute data
including the third identifier among the attribute data;

the fifth terminal specifying the group allocated to the
extracted attribute data; and

the fifth terminal presenting, according to the
specified group, information related to the group.
[Claim 13]

The data collecting method according to claim 9, wherein

the terminal is classified into a plurality of types,

the first and second identifiers indicate types into
which the first and second terminals are classified
respectively,

the predetermined number is a total number of the
plurality of types, and

the method further comprises, when the first identifier
is different from the second identifier and a total number of
the first identifier and the second identifier exceeds the
predetermined number, the IC card comparing the updated first
score value and the calculated second score value.
[Claim 14]

The data collecting method according to claim 9, wherein

the first terminal includes a sixth terminal of the
terminals and a seventh terminal of the terminals, and

the method further comprises:

when communicating with the seventh terminal following
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communication with the sixth terminal, the IC card calculating
an interval of communication with the first terminal by
subtracting a date and time when the sixth terminal and the
IC card communicate with each other from a date and time when
the seventh terminal and the IC card communicate with each
other; and

the IC card calculating the score value using a damping
function including the calculated interval of communication
as an argument.

[Claim 15]

The data collecting method according to claim 14, further
comprising the IC card calculating the score value using a
damping function including a value obtained by subtracting a
predetermined offset value from the interval of communication
as an argument.

[Claim 16]

The data collecting method according to claim 15, wherein

the damping function is a saturation function, and

the method further comprises:

the IC card retaining a number of days in which the damping
function is saturated; and

the IC card setting the offset value according to the

number of days in which the damping function is saturated.
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